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REPORT 


OF 


THE    CAMBRIDGE    WATER    BOARD. 


Cambridgk,  Dec.  8,  1865. 

In  accordance  with  the  requirement  of  the  "  Ordinance 
providing  for  the  care  and  management  of  the  Cambridge  Water 
Works,"  the  Cambridge  Water  Board  would  respectfully  present 
their  first  Report. 

The  Cambridge  Water  Works  came  into  possession  of  the 
City  by  purchase  on  the  28th  of  April  of  the  present  year,  and 
continued,  by  vote  of  the  City  Council,  in  the  care  of  the  Mayor 
until  the  organization  of  this  Board  on  the  9th  of  June,  1865. 

The  purchase  included  all  the  real  and  personal  property  of 
the  Cambridge  Water  Works,  with  the  exception  of  tho  smk»Tjg 
fund  which  had  been  provided  for  the  ultimate  payment  of  the 
bonds  of  the  Company,  and  included  cash  and  cla'ms  Juo  the 
Company  in  the  hands  of  the  Superintendent  to  t]ie  amount  of 
one  thousand  four  hundred  and  eleven  dollars  a'^l  ninetv-fivo 
cents,  which  deducted  from  the  sum  paid  by  agreement,  two 
hundred  and  ninety-one  thousand  four  hundred  and  eighty 
dollars,  makes  a  cost  of  two  hundred  and  ninety  thousand  and 
sixty-eight  dollars  and  five  cents.  To  this  should  be  added  two 
hundred  and  ninety-one  dollars  and  fifty  cents,  the  amount  due 
to  sundry  persons  for  street  mains  put  in  by  them  and  payable 
in  water,  making  a  grand  total  of  two  hundred  and  ninety 
thousand  three  hundred  and  fifty-nine  dollars  and  sixty  cents. 

As  soon  as  this  Board  was  organized,  Mr.  George  W.  Fifield 
was  appointed  Superintendent ;  and  his  Report  to  the  Board  is 
herewith  transmitted. 
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Juntin  A.  Jacobs,  Esq.,  was  elected  Clerk  of  the  Board  ;  and 
Thomas  G.  Bruce,  for  many  years  the  capable  and  efficient 
engineer  of  the  Water  Works,  woa  appointed  Engineer  of  the 
Pumping  EugiucB ;  and  Calvin  C.  Smith,  Foreman  of  the 
Works.  A  code  of  By-laws  was  adopted,  and  the  Board  pro- 
ceeded to  esaniinc  the  works  to  ascertain  their  condition  and 
what  was  necessary  to  put  them  in  good  working  order.  It  was 
found  that  the  well-room  at  the  pond  had  been  injured  by  the 
ice,  and  needed  renewal,  which  was  ordered;  and  a  substantial 
granite  structure  has  been  put  in  the  place  of  the  imperfect  and 
decayed  one.  The  roof  of  the  Engine-house  was  i-epainted,  the 
reservoir  emptied  and  thoroughly  cleansed,  and  a  new  outlet  tor 
future  extenHions  of  the  works  was  put  in.  The  attention  of 
the  Board  was  next  directed  to  the  enlargement  and  extension 
of  the  works  to  meet  tiie  growing  demands  of  the  citizens. 
Tlie  capacity  of  the  reservoir  was  only  enough,  if  full,  to  supply, 
when  not  pumping,  the  consumption  for  not  more  than  two  or 
three  days ;  and  in  case  of  a  serious  accident  to  the  pumps,  or 
the  pipe  between  the  pumps  and  reservoir,  the  city  was  liable  to 
be  left  without  water.  The  original  purchase  included  a  piece 
of  land  at  the  side  of  the  reservoir,  and  this  baa  been  enlarged 
by  the  purchase  from  C.  C.  Little,  Esq.,  of  a  small  strip,  which 
wiy  c"i>ble .th^;Board  to  erect  an  additional  reservoir,  to  contain, 
■  nHJli  tlrb.'ol^-Qltc  raised  five  feet  higher,  six  million  gallons. 
.*  ,  Tbe;;Cnjlpinkment  for  the  new  reservoir  baa  already  been 
,  ;thr^iS*,ijp?and  the  Board  will  be  ready  in  the  spring,  if  the 
?.-pnfiinp:»J*;fiirni8hcd  by  the  City  Council,  to  push  forward  the 
.■V4frV>'fci"arf'early  completion. 

Since  tlie  purchase  some  considerable  leaks  and  obstructions 
in  the  pipes  have  been  discovered  and  remedied,  since  when  a 
considerable  improvement  in  the  head  and  supply  in  all  parts  of 
the  city  has  been  noticeable. 

The  Board  believe  tlie  works,  including  the  .street-mains,  are 
now  in  good  order. 

When  the  new  reservoir  is  completed,  and  the  bead  of  water 
increased  by  five  feet,  wc  shall  be  able  to  furnish  a  somewhat 
larger  quantity  of  water ;  but  the  present  means  for  its  convey- 
ance are  altogether  inadequate,  and  at  an  early  day  the  Board 
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will  present  to  the  City  Council  a  plan  for  the  enlargement  of 
the  works,  with  estimates  of  cost,  etc.  We  believe  that  the 
increased  income  which  an  abundant  supply  of  water  would 
command  would  fully  pay  the  interest  on  the  cost,  the  additional 
expenses,  and  the  sum  required  by  the  Act  to  be  paid  to  the 
sinking  fund  each  year. 


CITY  OF  CAMBRIDGE. 

In  Common  Council,  Dec.  IS,  1865. 

Accepted   and   ordered   to  be    printed   with   the   next   City 
Documents. 
Sent  up  for  concurrence.         Attest : 

JOS.    G.   HOLT,  Clerk. 

In  Board  of  Aldermen,  Dec.  IS,  1865. 
Concurred.  Attest : 

JUSTIN   A.   JACOBS,  City  Clerk', 


REPORT 


OF 


THE  SUPERINTENDENT  OF  THE  WATER  WORKS. 


Office  of  the  Water  Works,  Citt  Hall, 

Dec.  6,  1866. 

To  the  Cambridge  Water  Board : 

Gentlemen,  —  In  compliaDce  with  the  ninth  section  of  the 
Ordinance  providing  for  the  care  and  management  of  the 
Cambridge  Water  Works,  I  herewith  submit  my  first  annual 
Report :  — 

The  works  were  purchased  and  came  into  the  possession 
of  the  City  on  the  twent3'-eighth  day  of  April  last, 
at  a  cost  of  two  hundred  and  ninety-one  thousand 
four  hundred  and  eighty  dollars $291,480.00 

Less  cash  assets  in  hands  of  Superintendent,  April  28, 

1865,  since  paid  into  the  Treasury 1,411.95 


$290,068.05 
Since  which  time  a  new  and  substantial  granite  well- 
room  has  been  built  at  the  pond,  with  other  im- 
provements there,  costing 1,338.13 

A  new  outlet  has  been  laid  at  the  reservoir,  at  a  cost  of  1,694.72 

New  main  pipe  has  been  laid  in  a  part  of  Magazine, 

Webster,  William,  and  Pearl  Streets,  at  a  cost  of  862.03 
A  strip  of  land  has  been  purchased,  to  enlarge  the  reser- 
voir lot,  costing 800.00 

Paid  on  main  pipe  previously  laid 125.98 

Interest  due  and  payable  on  the  original  purchase  to 

Dec.  I,  1865 7,062.79 

Making  the  cost  of  the  works  at  this  time $301,951.70 
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The  works,  as  the  Board  are  aware,  are  not  of  sufficient 
capacity  to  supply  the  present  consumers  properly;  and  the 
question  is  for  you  to  decide  whether  we  shall  continue  to  in- 
crease the  number  of  consumers  without  an  increase  in  the 
quantity  of  water.  It  would  seem  that  early  provision  should 
be  made  for  an  ample  supply  of  water  for  the  whole  city.  The 
citizens  generally  are  desirous  of  being  supplied ;  and  I  have  no 

doubt  that  any  reasonable  expenditure  for  that  purpose  will 

receive  the  approbation  of  the  people,  and  increase  the  receipts 

accordingly. 
The  works  are  generally  in  good  condition.     Various  repairs 

and  improvements  have  been  made  during  the  season,  which  it 

is  believed   will  both  improve  the   quality   and   increase   the 

quantity  of  the  water. 

Receipts. 

Received  for  water  to  Dec.  1,  1865       $32,367.19 

Expense  chargeable  to  the  above :  — 

Superintendent's  salary $625.00 

Clerk's  salary 250.00 

Engineer's  salary 566.68 

Office  expenses       277.55 

Repairs 418.30 

Pumping  account 5,010.56 

Water  rates  refunded 48.49 

7,196.58 

Balance  in  favor  of  works $25,170.61 

The  pumping  account,  which  is  made  to  include  repairs  upon 
machinery  and  all  ordinary  expenses  at  the  pond,  except  the 
engineer's  salary,  is  unusually  large,  from  the  fact  that  there 
was  no  fuel  on  hand  at  the  time  the  City  purchased  the  works, 
and  now  we  have  nearly  a  year's  supply. 

The  coal  used  from  May  to  October  was  such  as  the  market 
aflforded,  not  always  of  the  best  quality. 

It  will  be  borne  in  mind  that  the  City  have  had  possession  of 
the  works  but  little  more  than  half  a  year ;  and  although  the 
water  rates  became  due  and  were  payable  for  a  year  in  advance 
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within  that  time,  still  tlie  receipts  do  not  exhibit  a  full  year's 
Income,  as   many  of  our  larger  takers  pav  cither  quarterly  or 

nuailv. 


836,000.00 


It  is  eatimftteii  that  a  full  year's  i-eceipta  for  water  v 
amount  to       

And  if  no  alteration  is  made  in  the  water  rates,  it  is 
estimated  tbat  the  sum  to  be  asseesed  in  July,  186G, 
will  amount  to 38,0(10.00 


which  sum  I  have  no  doubt  can  be-doubled  within  two  years,  if 
the  City  make  early  provision  for  supplying  the  water. 

Number  of  abatements  for  a  short  supply  of  watei',  52 ; 

amounting  to $313.50 

For  vaeaney,  33;  amounting  to 144.13 


Water  cat  otf  from  supply  pipes  27  times. 
Water  let  on  to  supply  pi|)eB  27  times. 

The  past  season  has  been  remarkably  dry,  and  the  pond  has 
been  lower  than  at  any  other  time  since  the  works  were  started. 
In  consequence  of  the  drought  there  has  been  a  very  free  nse  of 
water,  particularly  in  watering  gardens,  and  it  is  worth  con- 
sidering whether  there  shonld  not  be  some  limit  to  such  use  of 
water. 

In  my  judgment,  the  Ordinance  providing  for  the  care  of  tlie 
works  needs  revision,  and  I  would  aak  your  attention  to  thp 

The  pumping  engine,  which  has  been  in  use  since  February 
last,  is  now  laid  off,  and  will  doubtless  require  some  repairs. 
The  machinery  otherwise  is  in  good  condition. 


Average  number  of  gallons  of  water  pumped  daily  since 

May  1 y74,032 

Average  nnmlwr  of  gallons  pumped  to  reservoir  fur  each 

hundred  pounds  of  eunl  bmtieil 00,125 

Average  (Inily  increaitcd  consumption  over  tliu  corresponding 

moiiUrs  of  laBt  year 32.417 

Average  daily  eoijsnuiption  for  each  taker .1.11 
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Supply  account  since  April  28, 1866 :  — 

Expended  for  labor  and  stock $5,230.45 

Cash  received  on  above  accoant 3,826.34 

Balance  against  the  account $1,404.11 

There  is  due  on  the  above  account  )f8,627.01. 

Total  cash  receipts  from  all  sources  from  April  28,  1865, 

toDec.  1,1865 $37,605.48 

Paid  the  City  Treasurer 37,605.48 

Recapitulation. 

Net  cost  of  works,  April  28,  1865 $290,068.05 

Since  expended 11,883.65 

£xcess  of  expense  over  income  on  supply  account    .    .  1,404.11 

Aggregate  cost  of  works,  Dea  1,  1865 $303,355.81 

Deduct  income  from  water  above  expenditure  to  Dec.  1, 

1865 25,170.61 

Net  cost  of  works  to  Dec.  1, 1865,  income  being  deducted    $278,185.20 

Appended  to  this  Report  is  a  list  of  all  the  main  pipe  now 
laid,  the  streets  through  which  it  is  laid,  its  size,  length,  etc. ; 
also  all  the  gates,  stop-cocks,  waste-gates,  and  blow-off  pipes. 

Respectfully  submitted, 

GEORGE  W.  FIFIELD,  Supenntendent. 
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STBESTS.  BtH 

From  Eogine-House  iuto  tbe  Pond .20 

Duplicate 20 

From  Engine-House  to  the  Rcscri'oir 12  2,300 

From  tiie  Reservoir  through  Brattle  to  Mason  ...  12  3,650 

From  the  Keaervoir,  new  outlet 24  fiS 

Brattle,  from  Mason  to  MansRl  Square 10  , 

Harvard,  from  Harvard  Square  to  Main  .....  10  j 

Main.  (Vom  Harvard  to  Putnam 10  (  _ 

Mason,  from  Brattle  to  Garden 10  |  'l''»" 

Garden,  from  Masou  to  Cambridge 10  | 

Cambridge,  from  Garden  to  Columbia 10  / 

Prospect,  fiom  Cambridge  to  Somerville  line    ...  10  400 

Prospect,  fiom  Somerville  line  to  Glass  Worka{Ceraent)  10  1 ,000 

Main,  from  Putnam  to  Magazine 8  3,000 

Cambridge,  from  Columbia  to  Fifth 8  8,000 

Ueuq,  from  Magazine  to  Car  Factor}- 6  2,600 

Harvaitl,  from  Main  to  Hancock 6  2,500 

Camhridgf,  from  Fifth  to  Bridge 6  2.000 

Garden  and  Watcrhouse,  from  Mason  to  North  Avenue  G  800 

North  Avenue,  from  Watcrhouae  to  Sacramento     ,     .  6  1.765 

Nortti  Avenue,  from  Sacramento  to  Holmes  Chajwl    .  6  1,500 

Sacramento,  Trom  North  Avenue  to  Bleachery  (Cement)  6  3,790 

The  other  pipes,  mostly  three  and  four  inch,  are  distributed 
as  follows :  — 

DiSTKICT  No.    1. 

sin:  Lmgtb: 

Appk'ton,  from  Brattle,  north 3  878 

Aah,  from  Brattle  to  Gas  Works 4  1,260 

Brighton,  from  BnitUe  to  Planing  Mill 4  »69 

Buckingham,  from  Craigie,  north 3  C40 
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8i« :  Length : 

Inehef.  Vect. 

Craigie,  from  Brattle  to  BuckiDgham 4  852 

DoDster,  fh>m  Harvard  Square,  south  (Cement)    ...  4  300 

Green,  from  Putnam,  east 4  120 

Harvard  Square  to  Church 3  332 

Holyoke  Place,  from  Holjoke 3  220 

Holyoke,  from  South  to  Harvard 4  709 

Irving,  from  Cambridge,  north  (Cement) 4  321 

Irving,  thence  to  Kirkland  , 3  515 

Eii^land,  from  Cambridge  to  Sumner 4  1,436 

Kirkland,  from  Irving,  west 3  570 

Linden,  from  Harvard,  south 3  172 

Mt  Auburn,  from  Ash,  east 4  769 

Mt.  Auburn,  from  Holyoke,  east 4  1,039 

Mellen,  from  North  Avenue,  east 3  480 

North  Avenue,   from  Holmes  Chapel  to    the    Bridge 

(Cement) 4  540 

North  Avenue,  from  the  Bridge  to  the  Railroad  Stable  4  200 

Oxford,  from  Kirkland,  north 4  600 

Phillips  Place  and  Berkeley,  from  Mason 4  1,607 

Palmer,  from  Brattle  to  Church 4  1,378 

Putnam,  from  Main  (Cement) 4  597 

Putnam,  continued 4  388 

Quincy,  from  Harvard,  north 3  982 

Remington,  from  Main 3  234 

School  Court,  from  Brattle 3  200 

South,  from  Brighton  to  Holyoke 4  553 

Sumner,  from  Kirkland,  south 4  420 

Trowbridge,  from  Harvard,  north 3  308 

Ware,  from  Harvard,  north 3  300 

District  No.  2.  8i«e:  Length: 

Inches.    Feet. 

Auburn,  from  River,  east 4  567 

Auburn,  from  Pearl,  east 3  80 

Austin,  from  Inman,  east 3  236 

Austin,  from  Columbia,  west 3  508 

Allston,  from  Pearl,  east 3  178 

Broadway,  from  Moore  to  Hampshire 4  800 

Broadway,  from  Columbia,  east 3  312 

Broadway,  from  Pioneer  to  Skinner's  Wharf  ....  3  901 

Broadway,  from  Dana,  east 3  491 
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Bristol,  from  Market,  north 3  250 

Brookline,  from  Main,  south 4  1,829 

Clark,  fVom  Washington  to  Chaney's  factory    ....  4  500 

Clark,  from  Hampshire,  north 3  234 

Cherry,  from  Maic  to  Harvard 4  1,150 

Columbia,  from  Main  to  Washington 4  775 

Columbia,  from  Washington  to  Worcester 3  897 

Columbia,  from  Hanai-d  to  Worcester 4  252 

Columbia,  from  Harvard,  north 3  600 

Columbia,  from  Cambridge,  north 3  599 

Paesage-way  from  Bristol  and  Clark 3  224 

Clinton,  from  Main,  north 3  578 

Rinnaird,  from  River,  west 8  153 

Dana,  from  Harvard  to  Broadway 3  616 

Dana,  from  Hanard,  south 4  196 

Davis,  fVom  Uarvurd  to  Broadway 4  400 

DisUllbouse,  from  Cambridge,  north        ......  3  706 

Erie,  from  Pearl  to  Magazine 4  500 

Erie,  from  Pearl,  east 3  256 

Esses,  from  Harvard,  south 3  1,036 

Elm,  from  Hampshire,  nort|^ 3  225 

Ellsworth  Avenue,  from  Broadway,  north 3  920 

Fayette,  from  Cambridge,  south 3  1,273 

Frout,  from  Main,  coat 4  400 

Franklin,  from  Brookline  to  Pearl 4  457 

Franklin,  from  Brookline,  east 3  108 

Harvard,  from  Hancock  to  Davis 4  4,050 

Harvard,  from  Davis  to  Pioneer 4  2,180 

Harvard,  from  Cherry  to  Boordman 3  100 

Hastings,  from  Moore,  oast 4  600 

Hampshire,  from  Prospect  to  Columbia 4  1,060 

Hampshire,  from  Prospect,  west 4  198 

Hampshire,  from  Clark,  east S  143 

Inman,  from  Slain,  noith S  557 

Inman,  from  Cambridge,  south 3  697 

Jay,  from  Western  avenne,  west 3  823 

Leo,  from  Main,  north 4  397 

Livcnnore,  from  Lincoln,  south 3  717 

Lincoln,  from  Windsor,  west '.     .     .     .  4  290 

Market,  from  Union  to  Bristol      . 4  550 

Market,  from  Union,  west 8  64 
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Siae:  Length : 

Inches.  Feet. 

Maple  Avenue,  from  Cambridge,  sooth 3  1,111 

Magazine,  from  Erie,  south 4  187 

Magazine,  continued  south 3  412 

Magazine  Ck>urt,  from  Magazine,  west 3  480 

Magazine,  from  Erie,  north 6  846^ 

From  Main  to  Osborn's  mill 4  492 

Moore,  from  Harvard  to  Hastings 4  225 

Norfolk,  from  Hampshire,  south 4  783 

Norfolk,  continued  south 3  120 

Norfolk,  from  Main,  north 3  1,250 

Norfolk,  from  Cambridge,  north 3  639 

Pearl,  from  Franklin,  south 4  2,174 

Pleasant,  from  Main,  south 4  188 

Pearl,  from  Franklin,  noi*th 4  154 

Pine,  from  School,  north 3  180 

Pioneer,  from  Main  to  Broadway 3  280 

Prospect,  from  Main  to  Hampshire 4  2,790 

River,  from  Main  to  Fremont 4  2,530 

River,  from  Fremont  to  Riverside  (Cement)    ....  4  560 

River,  to  Riverside  (part  Cement) 4  175 

School,  from  near  Pine  to  Windsor 4  400 

School,  from  Windsor  nearly  to  Main 4  919 

Soden,  from  Western  Avenue,  west 3  253 

Temple,  from  Main,  north 3  1 90 

Tremont,  from  Hampshire,  south 3  1,050 

Tremont,  from  Cambridge,  north 3  171 

Watson,  from  Pearl  to  Brookline 3  522 

Western  Avenue,  from  Auburn  to  Howard       ....  4  927 

Webster  Avenue,  from  Somerville  line,  south        ...  3  170 

Worcester,  from  Columbia  to  Norfolk 3  444 

William,  from  River,  east 3  647 

Windsor,  from  Main  to  School 4  250 

Windsor,  from  Cambridge,  south 4  1,909 

Windsor,  from  Cambridge,  north 3  362 

Windsor,  from  Harvard  to  Market 4  597 

Washington,  from  Columbia,  east 4  2,200 

Washington,  from  Columbia,  west 3  155 

Webster,  from  Magazine,  west 4  295 

Valentine,  from  Brookline,  west 3  240 

Village,  from  Front,  north •  3  353 
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DiBTHICT   No.  3.  g^. 

Bridge,  from  Craigie'a  Bridge  to  Soraerville      ....  4 

Cbarlea,  ftoto  Third,  west 3 

East,  from  North  lo  Hall's  Wharf 4 

Fourth,  from  Cambridge  to  Spring 4 

Pourlli.  iVom  Bridge,  south 4 

Fifth,  from  Thorndike,  south  (Cemfiil.) 4 

Fifth,  from  Cambridge  to  Winter 4 

Fifth,  from  Otis,  north 3 

Fifth,  fi^m  Otis,  south 3 

Gore,  trom  Lambert  to  Fourth       ........  4 

Leighton  Court,  from  East 4 

North  Street,  from  Water  to  East 4 

Otis,  from  Third  to  Fourth 4 

Otis,  from  Seventh  to  Fifth 4 

Otis,  from  Fifth,  east 3 

Otis,  from  Second  to  First 4 

Second,  ft'om  Cambridge  to  Jail 4 

Seventh,  from  Cambiidge  to  Tlioindike  (Cement)     .     .  4 

Sixth,  from  Otis,  north 3 

Sixth,  fVom  Thorndike.  soutli 4 

Short,  from  Nortb,  south 3 

Seventh,  from  Thorndike,  south 3 

Seix>nd,  from  Cambridge,  north 3 

Spring,  trom  Third,  west 3 

Thorndike,  from  Third,  west 3 

Thorndike,  from  Seventh,  east  (Cement) 4 

Third,  from  Otis,  south 4 

Third,  from  Cambridge,  south 3 

Third,  from  Cambridge  to  Bridge 4 

Vine,  from  Third,  west 3 

Winter,  from  Fifth  lo  Bridge 3 

Water,  from  Bridge,  north 4 

Main  Pipes  in  Somerville.  ste: 

Bolton,  from  Oak 3 

Milk  Row,  from  Bleacherj- to  Tube  Works       ....  4 

Oak,  from  Prospect 3 

WehsUr  Avenne,  from  Prospect  (Cement)       ....  4 

Webster  Avenue,  continued 3 


900 
22$ 


FHt. 

28a 

1,899 
610 
339 
860 
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Whole  number  of  supply  pipes  dow  laid,  2,191 ;  snppljnng  2,650 
famUies,  118  stores  and  offices,  10  school-houses,  8  churches,  17  garden 
hjdnmts,  64  stables,  6  fish  markets,  5  printing  offices,  39  manufac- 
tories, 3  public  houses,  2  railroads,  1  steam  tug,  5  fire  engines,  1 
Dorserj,  3  station  houses,  1  college,  4  banks,  1  city  hall,  7  bake 
booses,  3  bacon  works ;  making  in  all,  2,943  water  takers. 

Eighty-seven  new  supply  pipes  have  been  laid  since  May  1, 1865  ; 
soppljing  102  families,  3  stables,  1  bake  house,  4  garden  hydrants, 
6  manufactories,  8  stores  and  shops,  1  hotel,  1  printing  office,  1 
greenhouse. 


The  following  Gates  and   Stop-Cocks  have  been  Established 

IN  Connection  with  the  Pipe. 


flbe: 
No.    Inchef. 


At  the  Engine-House .2 

Near  the  Reservoir 

Near  the  Reservoir 

Brattle  and  Mason 

Brattle,  near  the  Brattle  House 

Brattle,  near  Ash 

Brattle  and  Brighton 

Brattle  and  Craigie 

Brattle  and  Palmer 

Cambridge  and  Prospect 

Cambridge,  near  Columbia 

Cambridge  and  Windsor,  south 

Cambridge  and  Seventh 

Cambridge  and  Fifth 

Cambridge  and  Fourth 

Cambridge  and  Third 

Columbia  and  Washington 

Craigie  Bridge 

Cambridge  and  Second 

Front,  near  Main 

Harvard,  near  Ware 

Harvard,  near  Essex 

Harvare  Square  and  Dunster 

Harvard  and  Main 

Main  and  Dana 


12 

12 

24 

10 

10 

4 

4 

4 

4 

10 

8 

4 

4 

4 

4 

4 

4 

3 

6 

3 

6 

4 

4 

4 

8 
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Main  and  Columbia 

Main  and  Brookline 

Main  and  Cherry 

Main  and  Prospect 

Main  and  Putnam 

Main  and  River 

Mason  €uid  Phillips  Place 

Magazine,  near  Erie 

Mt.  Auburn,  near  Uolyoke 

Milk  Row  (Somerville),  near  Bleachery 
Milk  Row  (Somerville),  near  Tube  Works 
North  Avenue,  near  Shepard    .... 
North  Avenue,  near  Sacramento  .     .     . 
Windsor,  near  Harvard 


No.    InehM. 

6 
4 
4 
4 
4 
4 
4 
4 
4 
6 
4 
6 
6 
4 


Stop-Cocks. 


Cambridge  and  Sumner  .     . 
Cambridge  and  Irving     .     . 
Cambridge  and  Maple  Avenue 
Cambridge  and  Fayette  .     . 
Cambridge  and  Inman    .     . 
Cambridge  and  Tremont 
Cambridge  and  Norfolk  .     . 
Cambridge  and  Windsor 
Cambridge  and  Third     .     . 
Cambridge  and  North  Second 
Cambridge  and  Distillhouse 
Columbia  and  Worcester     . 
Brattle  and  Appleton      .     . 
Brattle  and  School  Court     . 
Brighton  and  Winthrop  Place 
Harvard  and  Trowbridge 
Holyoke  and  Holyoke  Place 
Harvard  and  Linden  .     .     . 
Har\^ard  and  Quincy  .     .     . 
HarA'ard  and  Ware    .     .     . 
Harvard  and  Dana,  north    . 
Harvard  and  Dana,  south     . 
Main  and  Remington       .     . 
Main  and  Lee 


No.    Incbw. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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No. 


Main  and  Pleasant  .  . 

Main  and  Clinton  .  . 
North  Avenue  and  Mellen 

North  and  East     .  .  . 

Pearl  and  Auburn  .  . 

Pearl  and  Watson  .  . 

Oak  and  Prospect .  .  . 


IneliM 

2 
2 
2 
2 
2 
2 

H 


Waste  Gates. 


No. 


Bridge,  near  the  Bridge 
Charles  and  Third 
Gas-house  3'ard      .     . 
Front  and  Village 
Osbom's  mill    .     .     . 


Slae: 
Inchflf. 

3 
3 
3 
2 
2 


Blow-off  Pipes. 


No. 


Buckingham,  near  A.  Stevens's  house 
Allston,  near  J.  Holmes's  house    .     .     . 

Quincy,  near  Broadway 

Broadway,  near  E.  Raymond's  house 

Ware 

^Norfolk,  south  of  Harvard 

Main,  Lower  Port,  near  Skinner's  Wharf 
Maple,  near  Hovej^'s  house       .... 
Washington,  near  railroad  junction    .     . 

Elm,  near  Welch's  house 

Hampshire,  north  of  Prospect  .... 

Treraont,  near  Broadway 

Norfolk,  north  of  Broadway      .... 
Columbia,  north  of  Broadway   .... 

Broadway,  near  Boardman 

Worcester,  near  Fiske's  house  .  .  . 
Chestnut  Place,  near  the  end  .... 
Hastings,  near  Burnhardt's  house  .  .  . 
Pine,  near  Buss  &  Merrill's  house 
Market,  near  Boardman^s  house  .  .  . 
Hampshire,  near  Finnegan's  house  .  . 
Erie,  near  Reardon's  house 


Slae: 
Inchef. 

H 
H 

H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

n 

H 
H 
H 
H 
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No.        Ste: 
Incb«i. 


Walnut  Court,  near  Walnut 

Valentine,  near  Grady's  house 

Spring,  east  from  Fourth 

Spring,  west  from  Fourth 

Thomdike,  east  from  Fourth 

Thomdike,  west  from  Fourth 

Livermore,  near  Hampshire 

Lincoln,  near  Brown's  house 

Brookllne,  near  Auburn 

Kirkland,  near  Chamberlin's  house 

Austin,  near  Wheeler's  house 

Columbia,  noith  from  Cambridge 

Webster  Avenue,  north  from  Cambridge      .... 

Sumner,  near  T.  P.  Lerned's  house 

Berkeley,  near  Mrs.  Everett's  house 

Mellen,  end  of  Sands  block 

Linden,  near  Mrs.  Brown*s  house 

W^inthrop  Place 

Holyoke  Place,  near  Mrs.  Hai-vey's  house    .... 

Mt  Auburn,  near  Dakin  &  Metcalf 's 

Mt.  Auburn,  near  Whitney's  house 

Western  Avenue,  near  Howard 

Clark,  near  Hampshire 

Norfolk,  from  Cambridge,  noii;h  near  Webster  Avenue 

Green,  near  Hampson's  house 

Vine,  near  Fourth 

Bridge,  near  Train's  store 

North  Second,  near  Gore 

Trowbridge,  near  W.  T.  Richardson's 

Fayette,  near  High  School  house 

Essex,  near  Whitney's  bake  house 

William,  near  Bradford's  house 

Lee,  opposite  Capt.  Ryder's  house 

Temple,  near  Dr.  Wellington's  house 

Spring,  near  Rindge's  block 

Innian,  near  Atwood's 

Sodon,  near  laundr}' 

Thorndike,  near  Train's  house 

Charles,  near  Fourth 

Third,  near  Oil  Works 

Ellsworth,  near  Cambridge 
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Bolton,  near  Mitchell's  house  .  .  . 
Fourth,  near  Casey's  house  .  .  . 
Clinton,  near  Benj.  King's  house  .  . 
Kirkland,  near  Prof.  Child's  house  . 
Magazine,  near  Franklin      .... 

Brookline,  near  Erie 

Brkige,  near  Leland  estate  .... 
Washington,  near  Newell  Benf  s  house 
Village,  near  corner  of  State     .     .     . 


8i»: 
No.    Inches. 

H 
H 
H 
H 

H 
H 
H 


Water  Gates. 

One  24-inch ;  three  12-inch  ;  three  10-inch ;  two  8-inch ;  six  6-inch ; 
twentv-three  4-inch  ;  two  3-inch. 


Stop-Cocks. 


Thirty  2-inch  ;  one  l^inch. 


Waste  Gates. 


Three  3-inch ;  two  2-inch. 


Blow-off  Pipes. 


Seventy-three  ^-inch. 


Recapitulation  . 


63  feet  24-inch  iron  pipe. 

306    ''    20         *'       '' 

5,9o0    ''    12         ''       '' 

12,180    ''    10 


fc( 


it. 


6,000    feet  8-inch  iron  pipe. 
12,011^    "    6         '*       '* 
60,501       ''    4         *'       " 
34,529      '*    3         *'       '' 


Cement  Pipe. 


1,000  feet  10-inch  ;  3,790  feet  6-inuh  ;  3,070  feet  4-inch. 
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JOHN    WILSON    AND    SOX, 
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1800. 


^  Cambridge  Pu3.Lbrx 


REPORT 


or 


THE    CAMBKIDGE    WATEE    BOAKD. 


As  required  by  Ordinance,  the  Water  Board  lierewith  sub- 
mits its  Annual  Report,  "  containing  a  statement  of  the  condi- 
tion of  the  Water  Works,  and  property  connected  therewith; 
with  an  account  of  receipts  and  expenditures,  together  with  such 
information  or  suggestions  as  they  may  deem  important." 

The  Board  has  been  engaged  during  the  year  in  enlarging  the 
capacity  of  the  works  in  all  particulars,  so  as  to  meet,  as  quickly 
as  possible,  the  increasing  demand  for  water.  Early  in  the  sea- 
son a  competent  engineer  —  Mr.  George  H.  Bailey,  engineer  of 
the  Newark,  New  Jersey,  Water  Works,  formerly  in  the  Boston 
Water  Office  —  was  employed  to  make  a  survey  of  the  works, 
and  report  the  plan  best  adapted,  in  his  judgment,  to  secure  an 
ample  supply  for  the  city,  present  and  prospective.  Mr.  Bailey 
attended  to  the  duty  required,  and  reported  a  system  of  enlarge- 
ment which  was  substantially  adopted,  it  having  been  in  almost 
entire  accordance  with  the  previously  conceived  views  of  the 
Board.  The  method  of  Mr.  Bailey  embraced  five  points,  which 
may  be  stated  briefly  thus :  1.  A  new  pump  main  from  the  pond 
to  the  reservoir.  2.  A  large  main  from  the  reservoir  through 
Appleton,  Brattle,  and  Craigie  Streets  to  Concord  Avenue,  thence 
down  that  avenue  across  the  Common,  through  Broadway  to 
Court  Street,  Lower  Port.  3.  A  smaller  pipe  from  the  junction 
of  Concord  Avenue  and  Craigie  Street,  along  the  avenue 
through  Bond,  Garden,  and  Linnasan  Streets,  to  North  Avenue, 
and  through  to  Beech  Street.     4.  From  the  junction  of  Broad- 
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way  and  Court  Street  to  East  Cambridge.  5.  From  the  BroadJ 
way  maiu,  a  pipe  through  himan  and  Pleasant  Streets,  aa  a 
supply  for  all  that  aectiou  lying  south  of  Main  and  east  of  River 
Streets. 

The  engineer's  estimate  of  the  cost  of  these  exteuHious  was 
#194,117.00,  allowing  a  discount  of  twenty-five  per  cent  on  such 
portions  as  were  laid  with  cement  pipe,  which  he  thought  could 
be  used  of  sizes  not  larger  than  ten  or  twelve  inch.  But  as  a 
comparatively  small  amount  has  been  laid,  and  as  the  actual 
cost  of  iron  pipe  has  slightly  exceeded  his  estimates,  it  will  be 
safe  to  conclude  that  the  result  will  show  his  figures  to  have 
been  nearly  correct. 

The  Boai'd  has  prosecuted  the  work  with  ell  the  means  in 
their  power,  nowise  impeded  except  by  causes  beyond  their 
control.  Some  delay  has  been  caused  by  the  non-tlelivery  of 
the  pipes  at  the  time  agreed  upon  ;  hut  from  all  causes  combined 
there  has  bceu  no  very  great  interruption  to  the  progress  of  the 
extension.  The  force  main,  a  ■24-inch  pipe,  is  well  in  hand, 
being  now  about  half  laid  down.  The  main  from  the  reservoir 
to  junction  of  Broadway  and  Cambridge  is  completed  and  in  use. 
This  consists  of  24-inch  pipe  from  the  reservoir  to  Concord 
Avenue,  and  of  20-incli  for  the  remainder  of  the  route.  The 
pipe  is  also  laid  down  from  junction  of  Concord  Avenue  and 
Craigie  to  North  Avenue,  and  north  an  far  as  Rice  Street.  The 
new  reservoir  is  completed ;  also  a  standpipe,  which  the  Board 
decided  to  erect  at  the  reservoir,  as  a  means  of  furnishing  abun- 
dant water  to  the  highest  service  in  the  city,  at  all  times  and  in 
any  conceivable  contingency,  is  very  nearly  done. 

The  Board  confidently  believe  that,  should  the  City  Council 
furnish  the  means,  the  whole  pi'oject  can  Ije  successfully  accom- 
plished the  coming  year,  and  the  people  supplied  with  all  the 
water  they  desire.  More  particularly  should  the  Broadway 
main  bo  put  in,  as  it  would  operate  powerfully  to  induce  the 
establishment  of  manufactories,  and  a  consequent  increase  of 
dwellings  and  ]}eople  to  occupy  the  vacant  lauds  lying  in  the 
vicinity  of  the  lower  part  of  that  street,  thus  enhancing  the 
water  revemio  and  the  city's  valuation.  With  a  view  to  this, 
and  another  object  to  be  mentioned  hcrrnfter,  we  ask  that  the 
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City  Council  place  at  tho  dispoaal  of  the  Board,  for  the  year  1867, 
an  appropriatiou  of  one  hundred  and  fifty  thousand  dollars. 
Financially  the  Water  Works  are  in  excellent  condition. 


Thcirnet  cost,  Dec.  1,  1865,  waa 

Since  eipeuded  for  ooustruclioD  and  interest  on  bonds  its. 
Fur  ihe  purchase,  and  to  raise  means  for  exteiisiou 


Miking  a.  total  of        .     . 
I)»i)uct  excesH  of  income  o 


5278,185.20 


3383,8.^4.94 
28,728.82 

$355,120.12 


Receipts  from  all  sources  for  1866  (indinling  iiilereat  cred- 
ited to  the  Water  Worka) 851,398.59 

Recdpts  from  all  sources  for  1865 37,605.48 

Increase  in  1866 $13,793,11 


As  required  by  the  Act  of  the  Legislature,  which  authorized 
the  City  to  purchase  the  worke,  a  sinking  fund,  for  the  final 
redemption  of  the  water  debt,  has  been  commenced  by  the  ap- 
plication of  an  amount  of  nearly  six  thousand  dollars.      The 
Commissioners  —  the  Mayor,  President  of  the  Common  Council, 
^Hpd  City  Treasurer  —  have  now  the  funds  in  charge. 
^^^^here  can  he  no  doubt  that,  were  the  projected  improvements 
^^■mpleted,  the  gross  receipts  would  in  two  years  or,  at  the  far- 
^^uieBt,  three  years,  reach  to  upwards  of  eighty  thousand  dollars. 
The  position  and  general  condition  of  the  Water  Works  are 
highly  flattering,  and,  we  have  no  question,  will  be  so  regaided 

Kottr  people.  The  small  cost,  compared  to  that  of  other  places 
iQt  us,  is  very  striking  indeed.  The  City  of  Boston  has  ex- 
ided  apon  the  Cochituate  Water  Works  nearly  seven  millions 
of  dollars.  In  no  year  have  the  receipts  equalled  the  expendi- 
tures- To  say  that,  by  this  result,  it  would  appear  that  the  in- 
troduction of  the  water  into  that  city  was  unwise,  would  be  to 
tiike  a  one-sided  and  partial  view  of  the  case.  Since  the  year 
1848,  when  the  water  was  first  made  available  to  the  citizens  of 
wton,  their  valuation  has  increased  more  than  two  hundred 
lUioos  of  dollars.     To  what  extent  this  increase  is  owing  to 
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the  ample  supply  of  water  furnished  we  cannot  determine,  but 
it  must  be  very  largely ;  for  in  that  city,  as  in  ours,  there  were, 
at  the  time  of  the  introduction  of  the  water,  large  tracts  of 
ground  unimproved.  These  tracts  are  now  covered  with  build- 
ings, and  densely  peopled ;  which  could  not  have  been  accom- 
plished in  BO  short  a  time  as  from  fifteen  to  eighteen  years,  had 
there  not  been  a  copious  supply  of  water.  The  City  of  Charles- 
town,  with  an  area  and  population  and  valuation  less  than  our 
own,  has  expended  not  less  than  eight  humired  thousand  dollars 
upon  the  Mystic  Water  Works.  The  City  of  Salem,  also,  is  now 
engaged  in  procuring  water  for  its  people,  at  a  contemplated 
cost  of  a  million  dollars,  if  we  are  rightly  informed.  Now,  the 
large  comparative  excess  of  cost,  in  the  three  cities  named,  above 
our  own  works,  is  owing  in  a  great  measure  to  the  distance  that 
the  water  is  moved.  In  this  resijcct  we  have  an  immense  ad- 
vantage. The  Boston  water  is  brought  nearly,  if  not  quite,  four- 
teen miles  before  it  reaches  the  consumer ;  in  Charlestown  it  is 
brought  perhaps  four  miles,  and  in  Salem  five  or  six  miles, 
before  it  strikes  the  taker.  In  Cambridge  we  commence  delivery 
within  a  hundred  feet  of  the  reservoir,  and  within  twenty-four 
hundred  feet  of  the  pond,  the  source  of  snpply.  This  is  a  very 
important  consideration,  having  a  weighty  effect  on  the  cost  of 
the  works.  And  we  believe  that  our  people  will  forever  have 
cause  to  commend  the  wisdom  of  that  City  Council  which  pur- 
chased these  works,  and  brought  them  within  the  control  of 
the  citizens.  Next  to  its  public  roads  and  streets,  we  place  this 
property  as  a  power  to  advance  the  material  interests  of  the  city. 

The  Board  will  no  doubt  he  compelled  at  no  distant  day  to 
incur  the  expense  of  lowering  the  pipes  in  River  Street  and 
Western  Avenue.  Since  these  pipes  were  laid,  the  City  has 
reduced  the  grade  of  these  streets  perhaps  two  feet.  This  en- 
dangers the  pipes,  liy  leaving  them  too  near  the  surface  and 
within  frost  mark. 

Some  ontlay  has  been  made  the  past  year  upon  the  boilers  and 
pnmpR,  and  in  and  about  the  buildings  at  the  pond.  Everything 
is  now  in  good  working  order.  As  tlie  demand  for  water  in- 
creases,  the  attention  of  the  Board  is  attracted  by  the  probable 
need,  at  a  time  not  far  oPF,  of  an  augmentation  of  the  pumping 
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^^■Bwcr.     The  engines  are  now  in  excellent  condition,  tliough 
^^Key  liave  been  ten  years  in  use  ;  and  the  n-ork  required  of  tliem 
^^Be  past  yeHr  has  been  larger  than  ever  before,  —  the  number 
^^M  gulluus  pumped  daily,  over  that  of  18<)5,  being  more  than 
|^p[3T,000  gallons;  and  the  demand  is  still  greater  since  the  con- 
\        nection  was  formed  between  the  main  at  the  junction  of  Cam- 
bridge Street  and  Broadway  and  tlie  old  pipe  leading  to  East 
)  Cambridge,  by  which  the  Third  Ward  has  been  greatly  relieved. 
Jt  ii  believed  that  when  a  pipe  is  laid  along  Court  Street  from 
pBioadway,  that  ward,  which  has  hitherto  suffered  so  much  from 
nlnck  of  water,  will  be  amply  supplied. 
[  It  is  with  a  view  to  the  enlarg(>meut  of  the  pumping  force, 
JBnt  the  Board  ask  for  so  large  an  appropriation  as  that  hereto- 
fore stated.     They  wish  to  be  in  a  position,  should  circumstances 
lieniand,  of  putting  in  a  new  engine.     We  deem  this  a  subject  of 
v,ist  importance,  and  it  is  brought  to  the  earnest  attcution  of  the 
City  Council ;  fur  it  can  easily  be  seen  that,  should  the  present 
pumps  liecome  disabled  from  any  cause,  the  people  will  be  cut 
off  from  their  supply  for  an  indefinite  period.     The  matter  of 
new  engines,  moreover,  requires  much  investigation;  for  since 
those  the  City  now  owns  were  built,  many  improvements  have 
boeu  made  in  that  branch  of  mechanics ;  and  when  a  new  one  is 
^^poGured,  it  should  be  of  the  best  pattern  for  effective  force  and 
^^Bpnomy  of  management.    The  contingency  of  being  obliged  to 
^^Koin  a  new  engine  appears  the  more  serious  from  the  fact  that 
^^B  are  now  requiring  of  our  pumps  double  the  work  that  it  was 
^^Bougbt  they  were  capable  of  at  the  time  they  were  made. 
^^rSince  the  first  of  November  last,  Mr.  Robert  Douglass,  the 
L     meml^cr  of    the  Hoard  from  Ward  Four,  has  been  the  Acting 
Suporiutendent,  in  place  of  Mr.  George  W.  Fifield,  who  had  occu- 
pied tLat  office  since  the  works  came  into  the  City's  possession  ; 
he  having  resigned  to  engage  in  other  employment. 

For  all  details  in  regard  to  the  increase  of  customers,  of  sup- 

plies,  and  pipes,  large  and  small,  during  the  year  jusb  closed, 

^^■Dd  otber  matters  in  relation  to  the  works,  tlie  Board  beg  leave 

^^B  refer  to  the  Annual  Report  of  the  Superintendent,  herewith 

^Mnbmitted,  trusting  that  it  will  be  found  to  contain  all  that  is 

necessary  for  the  full  information  of  the  City  Council  and  their 

t'OQstituents. 
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The  Board  are  of  the  opinion  that  the  interest  of  the  works 
demands  the*  entire  time  of  the  Snperintendcnt,  in  looking  after 
the  extension,  the  improper  use  of  the  water,  and  matters  gen- 
erally relating  to  pipes  and  out-of-door  service ;  and  tliat  a 
Water  Registrar  Rhould  be  appointed,  whose  duty  it  shall  lio  to 
attend  to  all  the  affairs  of  the  Water  Office,  now  performed  by 
the  .Superintendent  and  his  clerk;  and  they  recommend  that 
these  changes  be  effected  by  an  alteration  of  the  Ordinance, 
making  the  Registrar  responsible  to  the  City  for  the  proper 
discharge  of  his  duties. 

In  closing  this  Report,  the  Board  would  respectfully  call  the 
attention  of  the  City  Council  to  that  section  of  the  Wat«r  Ordi- 
nance which  reqnires  that  the  Mayor  of  the  city  shall  be  Chair- 
man of  this  Board,  and  consequently  its  chief  executive  officer; 
and  to  suggest  its  alteration,  so  that  the  Board  may  have  a  per- 
manent chairman,  to  be  selected  from  its  elective  members,  who 
shall  administer  its  affairs.  This  is  the  practice  in  other  citiea, 
and  seems  to  be  necessary  in  order  that  a  steady  and  uniform 
policy  in  care  and  management  may  be  pursued  ;  which  all  will 
concede  to  be  desirable.  An  amount  of  labor  is  exacted  by 
tlic  Charter  and  Ordinances  of  the  Mayor  of  Cambridge  greater 
than  is  required  of  its  chief  officer  by  any  other  city  within  our 
knowledge. 

The  Water  Works  demands  of  its  executive  head  much  time, 
and  an  extent  of  information  peculiar  to  such  enterprises  that 
cannot  be  acquired  except  by  years  of  practical  acquaintance 
with  their  construction  and  management.  The  incumbent  of 
the  mayoralty  is  changed  very  frequently,  —  biennially,  we  be- 
lieve, on  an  average,  since  the  adoption  of  the  Charter,  —  and  it 
cannot  be  expected  that  any  one  new  to  the  place  should  be  able 
to  administer  its  affairs,  at  first  sight,  so  successfully  as  after 
years  of  service. 

The  members  of  the  Board  are  elected  to  serve  for  five  years. 
This  long  term  of  office  shows  very  plainly  that  the  City  Coun- 
cil, in  establishing  it,  intended  to  avoid  changes,  and  secure 
permanent  service  as  essential  to  successful  management. 

The  Mayor  and  President  of  the  Common  Council  are  now 
ex-"ffirto  members  of  this  lEoanl ;  and  wc  Ihiuk  it  desirable  that 
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they  should  remain,  as  means  of  communication  between  the 

Board  and  the  two  branches  of  the  City  Government ;  but  we 

submit  that  the  elective  members  should  be  the  working  force, 

selected,  as  they  are,  from  among  the  citizens  at  large,  with  a 

special  view  to  their  fitness  for  the  position. 

This  change  would  effect  a  double  purpose  of  advantage  to  the 
city ;  for  the  Mayor,  who  is  now  confessedly  overburdened  with 
the  cares  and  details  of  the  City  Government,  would  be  essen- 
tially relieved,  and  the  responsibility  of  the  management  of  the 
Water  Works  will  be  placed  where  it  was  evidently  the  inten- 
tion of  the  framers  of  the  Ordinance  that  it  should  be  placed, 
namely,  in  the  hands  of  the  elective  members  of  the  Board. 

Respectfully  submitted, 


J.   WARREN  MERRILL,  1 
JOHN   SARGENT, 
A.  K.   P.  WELCH, 
SAM'L  SLOCOMB, 
ROBERT  DOUGLASS, 
JOHN  S.  MARCH, 
C.  W.   KINGSLEY, 


Cambridge 
Water 
Board. 


In  Board  of  Aldermen,  Jan.  5,  1867. 

Accepted   and   ordered   to    be   printed    with   the   next   City 
Documents. 
Sent  down  for  concurrence.        Attest : 

JUSTIN   A.    JACOBS,  Ciiy  Clerk, 


Concurred. 


In  Common  Council,  Jan.  5,  1867. 


Attest : 


JOS.    G.   HOLT,  Clerk. 
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Office  of  the  Wateb  Wobks,  Citt  Hall, 

Dec.  1,  1866. 

To  the  Cambridge  Water  Board : 

Gentlemen,  —  In  compliance  with  the  ninth  section  of  the 
Ordinance  providing  for  the  care  and  management  of  the  Cam- 
bridge Water  Works,  I  herewith  submit  my  Second  Annual 
Report. 

The  net  cost  of  the  works,  as  per  last  Report,  was   .     .     .     $278,185.20 

Since  expended  on  construction       ....     $88,185.74 

Interest  on  original  purchase  to  Dec.  1    .     .        17,484.00 

105,669.74 

Making  the  total  cost  of  the  works  at  this  time    ....     $383,854.94 

The  following  is  a  statement  of  main  and  branch  pipes  laid 
since  last  Report,  the  streets  through  which  they  are  laid,  their 
size,  length,  etc. ;  also  all  the  gates,  stop-cocks,  waste  gates,  and 
blow-off  })ipes  set  since  last  Report. 

Location  of  New  Main  and  Buanch  Pipes. 

STREETS.  Siw:        Length: 

iDches.        FeeL 

From  Reservoir,  through  Higliland,  Appleton,  Brattle,  and 

Craigie  (Iron) 24  3,645 

From  Craigie,  through  Concord  Avenue  to  Cambridge  (Iron)  20  2,769 

From  Concord  Avenue,  through  Garden,  Bond,  and  Lin- 

najan  to  Railroad  Crossing  (Cement) 10  4,916.6 

North  Avenue,  at  Railroad  Crossing  (Iron) 10  110.6 
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8lae :  Length : 

InchM.  Feet 

North  Avenue,  from  Railroad  Crossing  to  Beech  (Cement)  8  736.6 

North  Avenue,  from  Beech  to  Rice  (Cement)     ....  6  2,661.6 

^lain,  fs^m  Foundry  to  junction  of  Broadway  (Cement)  .  6  3,113.9 

Walnut,  east  from  Pleasant  (Iron) 6  491 

North  Avenue,  near  Chapel,'to  connect  with  Cement'pipe  (Iron)  6  48.6 

First,  south  from  Otis  (Iron) 4  211 

Chapel,  west  from  North  Avenue  (Iron) 4  448 

Pleasant,  south  from  Walnut  (Iron) 4  333 

Dana,  south  from  Cambridge  (Iron) 4  580 

Wendell,  east  from  North  Avenue  (Iron) 4  461 

Lee,  north  from  Harvard  (Iron) 4  256 

Main,  east  from  junction  of  Broadway  (Iron)      ....  4  1,300 

3[t.  Auburn,  east  from  printing  office  (Iron)       ....  4  200 

Berkeley,  west  to  Craigie  (Iron) 4  138 

Forest,  east  from  North  avenue  (Cement) 4  742.4 

Chester,  north  from  North  avenue  (Cement)       ....  4  522.8 

Hancock,  north  from  Harvard  (Iron) 3  448 

Broadway,  east  from  £.  Raymond's  (Iron) 3  90 

Walnut  Court,  south  to  Walnut  (Iron) 3  52 

Howard,  south  from  Mt.  Auburn  (Iron) 3  272 

Auburn,  east  from  Auburn  Court  (Iron) 3  222 

Ellery,  north  from  Main  (Iron) 3  215. 

Story,  south  from  Brattle  (Iron) 3  311 

Wiuthrop,  west  from  Win  thro  p  Square  (Iron)    ....  3  78 


The  following  Gates  and  Stop-Cocks  have  been  Established  in 
Connection  with  the  Pipes  laid  the  Prksent  Year. 

STREETS.  si«: 

No.  Inches. 

Near  the  Reservoir 2  24 

Junction  of  Craigie  and  Concord  Avenue 1  20 

Junction  of  Cambridge  and  Kirkland 1  20 

At  Reservoir 1  16 

Highland 2  12 

Concord  Avenue,  near  Craigie 1  10 

North  Avenue,  near  Railroad  Bridge 1  10 

Cambridge,  near  Kirkland 1  10 

North  Avenue,  near  Beech 1  ^ 
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No. 


North  Avenue,  near  Rice 

North  Avenue,  near  Chapel 

North  Avenue,  near  Holmes  Place 

North  Avenue,  near  Follen 

Craigie,  near  the  culvert 

Brattle,  near  Sparks 

Mun,  near  Osborn 

Main,  at  junction  of  Harvard 

Waterhouse,  at  Concord  Avenue 

At  Reservoir 

North  Avenue,  at  Chapel 

Main,  at  Ellery 

Cambridge,  at  Dana 

North  Avenue,  at  Wendell 

Harvard,  at  Lee 

Main,  near  Harvard  (Ward  2) 

Main,  near  the  Bridge 

Linnsean,  near  Avon 

Concord  Avenue,  near  Craigie  (on  hydrant  branch)  . 

Craigie,  near  the  culvert 

North  Avenue,  near  Forest 

North  Avenue,  near  Chester 

Brattle,  at  Ash,  to  replace  one  broken 

Walnut,  at  Walnut  Court 

Harvard,  at  Hancock 

Mt.  Auburn,  at  Howard 

Brattle,  at  Story 

Berkeley,  at  Craigie 

Blow-off  Pipes. 

Craigie,  near  the  culvert        

Main,  near  the  Bridge 

Hancock,  near  Broadway 

Chapel 

Howard 

Auburn 

Ellery 

Story 

Dana 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
2 
2 
2 
2 


6 
4 

H 
H 

H 
H 
H 
H 
H 
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Wendell 

Lee 

North  Avenue,  at  Rice 
Chester,  at  Orchard  . 
Forest,  at  Oxford  .  . 
Sixth,  at  Cambridge  . 
Aubom,  at  Pearl    .     . 


SIm: 
No.    Inohet. 

H 
H 
H 
H 
H 
H 
H 


The  new  reservoir  is  nearly  completed,  and  will  soon  be  ready 
for  use ;  and  though  not  as  large  as  would  have  been  desirable, 
still,  when  the  old  reservoir  is  rebuilt,  and  raised  to  a  level  with 
the  new  one,  it  would  seem  as  though  the  storage  room  would 
be  ample  for  the  wants  of  the  city,  as  no  space  is  required  for 
subsiding  the  water.  The  new  reservoir  is  very  thoroughly 
built,  and  will  be  rather  an  ornament  to  the  neighborhood. 

Receipts. 

Received  for  water  to  Dec.  1,  1866 $40,073.27 

Expended  for  care  and  repairs 13,791.00 

Balance  in  favor  of  works $26,282.27 

The  expense  at  the  pond  has  been  considerably  increased  the 
past  year  by  repairs  on  the  boilers  and  pumps,  and  by  the  pur- 
eliase  of  a  new  boiler  pump ;  also  in  filling  and  grading,  and 
other  improvements  in  and  about  the  buildings. 

Another  item  of  considerable  expense,  chargeable  to  care  and 
repairs,  has  been  upon  old  gates,  in  setting  new  boxes,  and 
oiling  and  repairing  the  gates.  The  works  are  believed  to  be  at 
this  time  in  good  repair. 

Number  of  abatements   for   a  short  supply  of   water,    77 ; 

amounting  to $349.50 

For  vacancy,  20 ;  amounting  to       96.91 

Total  number  of  abatements,  97  ;  amounting  to       ....        $446.41 

Water  cut  off  from  supply  pipes  for  non-payment  of  rates,  6  times. 
Number  of  leaks  in  main  pipes  43,  all  of  which  were  at  the  joints,  and 
all  but  one  were  repaired  without  shutting  off  the  water. 

Number  of  leaks  in  aqueduct  log  9,  all  repaired  with  water  on. 
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Oue  old  4-iDGh  gate,  having  beeo  broken,  liu  been  uken  out  and  u 

new  one  set  in  iU  place,  on  Brattle  at  AbIi  Street. 

Average  number  of  gallona  pumped  daily  tbe  past  year    .     ,  1,111)339 
Average  number  of  gallons  pumped  to  rcBervoir  for  each  hun- 
dred pounds  of  coal  burned €4,062 

Avei'ago  daily  increased  consumption  over  lost  year           .     .  137,307 

Average  daily  consumption  for  each  taker 307 

Supply  Account. 

Cash  received  on  above  iiccoiitit $IU,883.30 

Now  due 2,fiS6.90 

$13,570.20 

There  was  reported  as  due  in  last  Report      .     .      83,627.01 

Since  expended       8,878.80 

12,505.81 

Balance  in  favor  of  supply  iiccouiit 31,064.39 

Total  cash  receipts  from  all  sources  the  past  year       ,     ,     .     #50,956.57 
Paid  the  City  Treasurer 50,956.57 

Kcenptt  Illation. 

Cost  of  the  works,  Dec.  1,  18Go        $278,185.20 

Since  ex[)ended $88,185.74 

Inierosl  on  first  cost  to  dale 17,484.00 

105,069.74 

Aggregate  cost  of  works,  Dec.  I,  laer; #383,854.94 

Deduct  income  from  water,  etc.,  above  cxpcn-  ^_ 

diture,  to  Dec.  1,  186t> $28,286.77  ^ 

Interest  allowed  by  City  Treasurer  to  June  30,  ^H 

18G6 442.05  V 

28,728.8M 

Net  cost  of  works,  Dec.  1,  18GG t355,126.^B 

One  hundred  and  seventy-oue  new  supply  pipes  have  been  laid  aiiHl^l 
Dec.  I,  18C5;  supplying  180  fumilies,  13  siubles,  1  fruit-preservin^l 
house.  1  biikebouae,  1  school  bouse,  5  garden  hydrants,  11  manufactori<^| 
3  stores  and  olficea,  1  grceuhouse,  3  churches,  9  stationary  eDgiiie%.,^H 
boarding  house.  ^M 

Increasing  the  rales,  when  all  in  use $2,600,Q^| 

Whole  number  of  supply  pipes  now  laid 236,S^H 
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Statement 

Showing  the  namber  of  families,  stores,  manufactories,  etc.,  supplied 
with  Fresh  Pond  water  to  Dec.  1, 1866:  3,010  families,  130  stores  and 
offices,  210  stables,  39  garden  hydrants  for  hand  hose,  25  boarding 
houses,  14  school-houses,  5  churches,  59  manufEustories,  47  stationary 
engines,  12  bake  houses,  5  fish  markets,  5  fountains,  4  fire  engines,  6 
printing  offices,  3  post  offices,  4  book-binderies,  3  public  houses,  4  photo- 
graph rooms,  3  greenhouses,  4  glass  works,  2  oil  factories,  2  bacon  works, 
2  cow  pastures,  3  police  stations,  1  city  hall,  1  steam  tug,  1  gas  works, 
1  bleachery,  1  house  of  correction,  1  nursery,  1  laundry,  1  gymnasium, 
1  university,  1  public  library,  1  fruit-preserving  house,  1  slaughter  house, 
1  distillery,  1  railroad,  1  brewery,  1  cattle  market. 

Statement 

Of  stock  on  hand  pertaining  to  construction,  exclusive  of  tools :  — 

227  plates  annealed  iron,  11  X  36  X  68,     20,183  lbs. 
640  «  "  9  X  36  X  8H,  84,986 


105,169  lbs.  @  6  cts.,  $6,310.14 

Seven  12-inch  cast-iron  pipes.  One  24-inch  gate. 

Thirty-six  ft  10-in.  cast-iron  pipes.  One  20-inch  gate. 

Four  8-inch  cast-iron  pipes.  One  10-inch  gate. 

Six  6-inch  cast-iron  pipes.  Six  4-inch  gates. 

Six  4-inch  cast-iron  pipes.  One  24-inch  X  20-inch  tee. 

Six  d-inch  cast-iron  pipes.  One  20-inch  x  10-inch  tee. 

Seven  10-inch  cast-iron  J  bends.  One  12-inch  tee. 

Two  24-inch  cast-iron  sleeves.  Two  6-inch  tees. 

Two  20-inch  cast-iron  sleeves.  Seven  3-inch  tees. 

One  12-inch  cast-iron  sleeve.  One  10-inch  lee. 

Four  10-inch  cast-iron  sleeves.  Two  24-inch  elbows. 

Two  8-inch  cast-iron  sleeves.  Three  4-inch  elbows. 

Four  6-inch  cast-iron  sleeves.  Three  4-inch  crosses. 

Eleven  4-inch  cast-iron  sleeves.  One  3-inch  cross. 

One  3-inch  cast-iron  sleeve.  One  12-inch  to  6-inch  reducer. 

Twelve  cast-iron  gate  frames  and  Twelve  6-inch  to  4-inch  reducers, 
covers. 

Respectfully  submitted, 

GEORGE  W.  F I  FIE  LI), 

Super  in  (en  dent. 
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REPORT 


OF   THE 


CAMBRIDGE  WATER   BOARD. 


In  compliance  with  an  ordinance  of  the  City,  the  Cambridge 
Water  Board  herewith  present  to  the  City  Council  their  third 

ANNUAL    REPORT, 

Embracing  a  statement  of  the  progress  of  the  Works  daring  the 
present  year,  their  present  condition,  with  an  account  of  the  receipts 
and  expenditures,  clearly  demonstrating  the  fact  that,  notwithstand* 
teg  the '  larger  expenditures  which  have  •  been  •  made  the  last  two 
years,  the  Water  Works  are  a  self-sustaining  institution. 

The  net  cost  of  the  Works,  December  1,  1866,  was     $355,126.12 

Expended  for  construction  the  present 

:  .ye^,   ...        .      :  .        .        .        fl88,626.0(J 

Interest  on  Water  debt,     .         .         .       27,984.00 

216,609.06 


'■  Total .         ..    $671,735.18 

I>educt  excess  of  income  over  expense,        .         .  39,461.54 


Net  cost  of  the  Works,  December  1,  1867,    1532,273.64 

Receipts  from  water-rates  for  the  year  ending  De- 
cember 1,  1867,  .        .         .         .         .         .      $52,733.62 

R^c€|^ts  from  water-rates  for  the  year  ending  De- 
cember 1,  .1866, 40,073.27 

Increase  of  water-rates,     ....      $12,660.3^ 


Receipts  from  all  sources  for  the  year  ending  De- 
cember 1,  1867 $66,040.| 

Receipts  from  all  sources  for  the  year  ending  De- 
cember 1,  1866, 51,398^9 


Increase  of  receipts  in  1867, 


$14,642.07 


For  a  more  specific  statement  of  the  financial  account  of  ti 
Water  Works,  reference  may  be  had  to  the  accompanying  report 
the  Water  Registrar,  marked  A. 

The  sinking  fund  authorized  by  the  Legislature  for  the  fin 
redemption  of  the  Water  debt  amounted  on  the  first  day  of  Jul 
1867,  to  $18,935.89,  and  is  in  charge  of  the  Commissioners  a 
pointed  for  that  purpose. 

In  tlie  prosecution  of  the  work  the  present  year  a  24-inch  pan 
ing  main  has  been  laid  from  the  engino-house  to  the  reservoir^ 
distance  of  2,46S  feet 

A  20-inch  street  main  has  been  laid  from  the  termination  of  ti 
pipe  laid  last  year,  near  the  junction  of  Broadway  and  Cambri^ 
Street,  down  Broadway  to  Court  Street,  a  distance  of  10, 
feet. 

A  12-iiic)i  street  main  has  been  laid  from  the  Broadway  pi| 
through  Court  and  Third  Streets,  to  Bridge  Street,  a  distance 
3,9Id  teet;  and  also  on  Iniuan  Stivet  from  Broadway  to  Harvs 
Street,  492  feet.     Total  of  13-inch  pipe,  4,407  feet. 

We  have  also  laid  129  feet  of  6-inch  pipe  in  Dock  Street,  and 
various  localities  15,590  teet  of  4-incl]  and  2,550  feet  of  3>ia 
pipe  ;  making  a  total  of  all  sizes  of  pipe  laid  the  present  year 
35,214  feet.  Whole  amount  of  pipe  of  all  sizes  connected  with  f 
Works,  194,958  feet,  or  nearly  37  miles.  For  a  detailed  accod 
of  the  location  of  the  pipe,  and  for  a  full  and  definite  statement 
all  branches  of  the  work  performed,  we  would  refer  you  to  t 
accom[ianying  report  of  the  Superintendent,  which  is  bereiU 
annexed,  marked  B. 

All  this  work  has  been  done  to  carry  forward  the  plan  reott 
mended  by  Mr.  George  H.  Bailey,  the  Engineer  employed  in  I 
early  part  of  the  year  186G,  which  recommendation  was  in  acc(M 
ance  with  the  views  entertained  by  ihis  Board,  and  which  tfa 
have  substantially  adhered  to  thus  far. 

Several  montlis  ago  the  Board  decided  to  place  meters  upon 


large  supplies,  and  the  result  tlius  far  has  been  highly  satisfactory, 
ihowing  a  large  increase  in  the  water-rates.  Eight  new  meters 
bve  been  set  this  year,  making  fourteen  now  in  use.  Thirty-one 
bydraiits  have  been  set,  roost  of  which  are  connected  with  the  large 
mains  laid  this  year,  which  will  be  of  great  service  in  case  of  fire. 
During  the  present  year,  we  have  lowered  a  portion  of  the  pipes  in 
Spring  Street  and  Western  Avenue,  and  have  relaid  a  portion  ot 
the  pipe  in  Otis  Street. 

We  have  built  a  house  upon  the  land  purchased  of  Mr.  Josiah 
tWidge,  for  the  Engineer  at  the  Enguie-House,  at  a  cost,  including 
fences,  of  about  $3,200. 

No  progress  has  been  made  in  the  contemplated  work  at  the  Res- 
trroir,  except  to  procure  the  second  tier  of  coping-stones  for  the  new 
Reservoir  (which  had  already  been  contracted  for),  the  appropria- 
tion made  at  the  early  part  of  the  year  not  being  sufficient  to 
wamint  the  Board  in  prosecuting  that  work,  unless  they  abandoned 
iijJDgsome  portion  of  the  large  mains  which  have  been  laid,  and 
jrhidi  they  believed  to  be  of  the  6rst  and  most  vital  importance  to 
»  great  body  of  watei^takers.  The  result  of  laying  these  large 
a  clearly  demonstrated  the  correctness  of  our  views  in  this 
ect,  for  we  find  that  the  water  now  flows  into  the  second  stoty 
r  erery  house  but  two  connected  with  the  Works,  We  hope, 
W  the  reservoirs  are  completed,  giving  an  increased  head  ot 
:  five  feet,  every  house  will  receive  an  abundant  supply. 
Mild  this  not  prove  to  he  so,  the  stand-pipe,  which  may  be 
JDipleted  at  small  expense,  will  remove  all  difficulty,  and  enable 
ito  supply  abundantly  buildings  that  may  be  erected  on  the 
pest  Und  in  the  City. 

The  increased   number  of  water-takers  early  admonished   the 

i  that  the  time  had  arrived   when  it  became  their  imperative 

Y  to  take  measures  to  increase  the  pumping  power  beibre  the 

wnt  pumps  had  become  entirely  overburdened,  and  the  interests 

■the  citizens  endangered  by  their  failure,  in  consequence  of  their 

pg  forced  beyond  their  legitimate  capacity.     Consequently,  in 

•  early  part  of  the  year,  a  committee  was  appointed,  with  instruc- 

o  make  a  thorough  examination  of  the  different  purops  in  use 

!  various  water  works  in  this  part  of  the  country;  having 

f^ard  not  only  to  the  cost  of  the  pumps,  but  particularly  to  the 

economy  with  which  the  required  work  could  he  performed  by  the 


difl^rent  pumps  examined.     After  a  fiill   and  carefiil  exatninat 
covering  a  period   of  several   moiitlis,   that  committee  reportedi 
favor  of  Worthiiigton's  Duplex  Pump,  being  the  same  ai 
now  in  use,  but  embracing  important  Improvements.     The 
of  that  committee,  giving  in  detail  the  reason  upon  which 
decision  was  based,  is  hereto  annexed,  marked  C,  to  which 
attention  is  respectfully  invited. 

Tlie  recommendation  of  that  committee,  sustained  as  it  w 
our  own  experience  with  the  pumps  now  in  use  for  some  twi 
years,  was  adopted  by  the  Board,  and  a  contract  has  been  entered 
into  with  Henry  R.  Worthington,  Esq.,  for  a  pump  capable  of  raising 
into  our  reservoir  five  million  gallons  in  twenty-four  hours,  at  a  cost 
of  §40,000,  including  pump-boilers,  foundations,  connecting-pipes, 
&C.,  together  with  all  plans  and  drawings  necessary  for  the  comple- 
tion of  the  work  covered  by  the  contract.  The  whole  work  is  to 
be  completed  by  the  first  day  of  June^  1868,  should  the  City  of 
Cambridge  complete  the  necessary  enlargement  of  the  building 
required  for  thet  purpose  before  that  time. 

In  addition  to  this  work,  it  will  be  necessary  to  excavate  a  chan- 
nel from  the  well-room  into  the  pond,  a  distance  of  some  275  feet, 
to  enable  us  to  draft  our  supply  directly  from  deep  water.  The 
beat  method  of  performing  this  work  has  not  yet  been  fully  deter- 
mined upon. 

The  Board  intend  also  to  make  arrangements  tu  complete  tlie* 
Reservoirs  early  in  the  spring,  and  hope  to  be  able  to  complete  both 
Reservoirs  duripg  the  summer.  When  these  two  objects  shall  have 
been  accomplished,  and  the  twelve-inch  pipe  extended  from  Harvard 
Street  to  the  southerly  part  of  Ward  Four,  the  great  outlay  required 
for  the  proper  cxtensioii  of  the  Works  will  have  been  made^  and 
the  future  expenses  will  be  confined  mainly  to  the  lateral  extension 
of  the  smaller  pipes  as  the  wants  of  the  inhabitants  shall  from  time 
to  time  require. 

In  extending  the  present  Engine-House  to  tho  north  for  the 
reception  of  the  new  pump,  we  shall  be  compelled  to  occu})y  a  por- 
tion of  the  ground  now  occupied  by  the  coal-shed,  which  will 
necessitate  the  building  of  a  new  coal-shed.  This  coal-shed  should 
be  built  al  the  other  end  of  the  Engine-House  to  enable  us  to  reach 
it  by  the  railroad  track  if  wc  so  desired,  which  will  be  the  cace 
whenever  we  shall  land  our  coal  at  Gharlestown,  which  we'may 


often  wish  to  do.  The  City  of  Cambridge  does  not  own  sufficient 
lind,  and  we  would  recommend  the  purchase  of  a  strip  upon  the 
edge  of  the  pond  of  Jacob  Hittinger,  Esq.,  sufficient  for  that  pui^ 
pose.  We  would  also  recommend  the  purchase  of  a  small  strip  of 
land  north  of  the  Engine-House,  and  lying  between  our  present 
Eneand  the  northerly  line  of  the  land  which  we  purchased  of  Josiah 
Coolidge,  extended  across  the  railroad  to  the  point  of  intersection 
with  our  northerly  line  in  the  pond,  for  the  purpose  of  storage  and 
bf  the  future  security  of  our  buildings.  Mr.  Hittinger  expresses  a 
willmgness  to  acconmiodate  the  City  upon  reasonable  terms. 

We  would  also  call  the  attention  of  the  City  Council  to  the 
impenitiye  necessity  of  procuring  some  place  for  storage  of  the 
materials  belonging  to  the  Water  Works.  A  large  amount  of 
material,  and  some  of  it  of  a  costly  nature,  must  of  necessity  be  kept 
on  hand  to  meet  any  contingency  which  may  arise,  a  portion 
of  which  should  at  all  times  be  kept  under  cover.  We  think 
snfiicient  land  should  be  procured  for  the  storage  of  all  our  mate- 
rial, and  a  proper  shed  built  for  the  security  of  such  materials  as 
require  shelter.  We  trust  this  subject  will  claim  your  early 
attention. 

All  of  which  is  respectfully  submitted, 

JOHN   SARGENT, 
EZRA   PARMENTER, 
SAML.   SLOCOMB, 
ROBT.   DOUGLASS, 
A.   K.  P.   WELCH, 
C.   W.   KINGSLEY, 
M.   T.   BIGELOW, 


Cambridge 
Water  Board, 


8 

In  Board  of  Aldermen,  December  18,1867. 
Accepted,   and,   toother  with   the  accompanying  documents, 
ordered  to  be  printed  with  the  next  City  documents. 
Sent  down  for  concurrence. 

Attest:  JUSTIN  A.  JACOBS,  Cfty  Oerk, 


In  Common  CouncU,  December  28,  1867. 
Concurred. 

Attest:  JOS.   G.  HOLT,  Oerk. 


A. 


REPORT 


OF 


THE    WATER    REGISTRAR. 


Office  op  the  Water  Works, 

Cambridge,  December  1,  1867. 
To  the  Cambrid^  Water  Board:  — 

Gentlemen,  —  I  herewith  submit  the  following  Report,  as 
required  by  the  Ordinance  providing  for  the  care  and  management 
of  the  Cambridge  Water  Works  :  — 

RECEIPTS. 

The  total  amount  of  water-rates  received  for  the  year 

ending  November  30,  1867,  was    ....     $52,733.62 

Cash  received  on  supply  account,  .         .         .  11,647.55 

**  "       from  sales  of  sheet  iron,       .         .         .         1,659.49 

Total  cash  receipts  from  all  sources,        .       .  .         $66,040.66 
All  of  which  has  been  paid  into  the  City  Treasury. 

EXPENDITURES. 

The  expenditures  for  the  care  and  management  of  the  Works  for 
the  year  ending  November  30,  1867,  have  been  as  follows :  — 

For  care  and  repairs, $9,494.71 

"   pumping  service, 6,129.61 

**   ofSce  expense, 2,189.00 

Total  amount, $17,813.32 

2 


9,765.14 


Tlie  expenditure  on  the  extension  of  tlie  Works  for 
the  year  ending  November  30,  1867,  waa      .         .   $1188,625.06 

The  expenditure  on  supply  account  for  the  year 
ending  November  80,  18B7,  was  .... 

Received  for  water-ratea  for  the  year  ending  Novem- 
ber 30,  1867, 

Expended  for  the  care  and  management  of  the 
Works,         . 

Balance  in  favor  of  tlie  Works,     . 

SUPPLY    ACCODKT. 

Cash  received  on  above  account,         .      $11,647,55 
Now  due, 2,458.58 


There  was   reported   as  due  December 

1,1866, $2,686.90 

Since  expended,        ....  9,765.14 


$14,106.13 


12,452.04 


Balance  in  favor  of  account,        ....     $1,654.09 

During  the  year  there  have  been  58  cases  where  abatements 
have  been  made  on  water  bills. 
For  short  supply  of  water,  36  ;  amounting  to 
*'   vacancy,  22  ;  amounting  to         .         .        . 

Total  amount  of  abatements,  . 


*211.75 
103.62 

$315.37 


During  the  year  the  water  has  been  turned  off,  for  non-payment 
of  rates,  31  times.  Of  this  number  25  have  boon  let  on,  leaving  n 
balance  of  6  still  remaining  off. 

248  supply  pipes  have  been  laid  since  December  1,1866,  supplying 
265  Families. 
19  Stables. 
9  Manufactories. 
4  Garden  Hydrants. 
4  Stationary  Engines. 
2  Stores. 
2  Greenhouses. 
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2  Slaughter-Houses. 
1  Observatory. 
1  State  Arsenal. 
1  Public  House. 
1  Boarding-House. 
1  Laboratory. 
1  Church. 
1  Marble  Works. 
1  Cattle  Yard. 
1  Cow  Pasture. 
1  Foundry. 


STATEMENT 

SHOWING  THE  NUMBER  OP  FAMILIES,  STORES,  MANUFAC- 
TORIES, &c.,  SUPPLIED  WITH  FRESH  POND  WATER  TO 
DECEMBER  1,  1867. 

3,299  Families. 
143  Stores  and  Offices.* 
237  Stables. 
59  Manufactories  and  Shops. 
43  Garden  Hydrants. 
142  Hand  Hose. 
51  Stationary  Engines. 
118  Fire  Hydrants. 
25  Boarding-Houses. 
14  Bakeries. 
14  Soap  Factories. 
10  Saloons. 
7  Greenhouses. 
7  Fountains. 

6  Furniture  Manufactories. 
6  Churches. 

5  Photograph  Rooms. 

6  Banks. 

5  Book  Binderies. 

6  Printing  Offices. 
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4  Fire-Engine  Houses. 

4  Billiard  Halls. 

4  Iron  Foundries. 

4  Horse-Railroad  Stables. 

4  Cow  Pastures. 

4  Glass  Manu&ctories. 

3  Police  Stations. 

3  Public  Houses. 

3  Slaughter  Houses. 

2  Club  Stables. 

2  Laboratories. 

2  Oil  Works. 

2  Chemical  Works. 

2  Bacon  Works. 

2  Cattle  Yards. 

2  Confectioners. 

Steam  Tug. 

Gas  Works. 

Distillery. 

House  of  Correction. 

Cigar  Manufactory. 

Marble  Works. 

Reversible  Collar  Co. 

Fruit-Preserving  House. 

City  Hall. 

University. 

Gymnasium. 

Laundry. 

Nursery. 

Observatory. 

State  Arsenal. 

Bleachery. 

Tube  Works. 

City  Stable. 

Public  Library. 

Stereotype  Foundry. 

• 

During  the  year  8  meters  have  been  applied  to  the 
water- takers. 


premises  oj 
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STATEMENT  SHOWING  THE  NUMBER  AND  SIZES  OF  METERS 

IN  USE,  DECEMBER  1,  1867. 


Middlesex  Bleachery,  . 

North,  Meriam  &  Co., 

Boston  and  I^well  R.  R.  Co., 

SortweU  &  Co., 

J.  P.  Sqinre  &  Ca, 

Claries  £.  Meyer  &  Co., . 
Cambridge  Horse  Nail  Co.^ 
Nevr  England  Glass  Co.,  . 
American  Tobe  Works, 
William  Lincoln  &  Co.,    . 
Billings  &  Bulloch, 
Welch,  Billow  &  Co.,     . 
Commons  Hall,    . 
Siiawmnt  Iron  Works, 


SIZE  OF  METERS. 


}  inch. 


1 
1 


I  inch. 


1  inch. 


1 
1 


2  inch. 


1 
2 


4  inch. 


Daring  the  year  the  premises  of  each  water-taker  have  been 
Tisited,  and  the  examinations  made  have  resulted  in  the  correction 
of  the  rates  to  the  advantage  of  the  City. 


Respectfully  submitted, 


A.  F.  FIFIELD, 

Registrar, 


SUrElUNTENDENT  OF  THE  WATER  WORKS. 


Offic«  or  THE  Water  Works, 
City  Hall,  Ueccmber  1, 1867. 


with   the    ordinance    providing 
the  Cambridge  Water  Works,  1 


To  the  Cambridge  Wattr  Board:  — 

Gentlemen,  —  In   compliar 
for  the  care  and  management 

herewith  submit  my 

ANNUAL     REPORT. 

The  following  is  a  statement  of  main  and  branch  pipes  laid,  the 
streets  through  which  laid,  their  size,  length,  &c.,  with  all  gates, 
stopcocks,  waste-gates,  and  blow-off  pipes,  set  since  last  report. 

LOCATION  OF  THE  MAIN  AND  BliANCH  PIPES. 

•STBEETS- 

Puinping  main  from  Engine  Home  to  Kwervoir. 
Drucb.irgc  pipe  from  itand  pipe  to  21-inch  gate  in  GoKrvoi: 

Street 

Cambridge  Street  and  Brondway,  from  EjrkUnd  Street  to 

Court  Street 20       10,0711 

Court  Street  unU  Tliird  Street,  from  Broadway  to  Bridge 

Street ■ 12         8.815 

Iniiian  Street,  Broadway  to  Harvard  Street, 
Dork  Street,  from  Broadway,         ... 
Ilaocock  Slt«el,  from  Harvard  to  Centre  Street, 
Centre  Sireet,  troin  Hancock  to  Dana  Street, 
Dua  Street,  toutb  (him  Centre  Street,     . 


kBpehire  Street,  extended  west  of  Amory  Sti 
*  Street.  eileuHed  east, 
J  Swecl,  from  Forest  to  Harris  Street, 

a  Strret, 'roiQ  Oxford 

|*«ll  Street,  from  Brattle  Street, 
e  Street,  from  North  Avenue, 
B  Street,  from  North  Avenue,  ■         . 

y  Street,  from  Cambridf^  Street) 
tctane  Street,  to  RJversmc  Preu,   . 
UTeheter  Street,  exleoded  vest, 
t'lp*"*!!  Aveoue,  Irom  North  Avenue, 
Nonli  Avenue,  opposit*  Milk.  Hydrant  Branch, 
ArtingtOD  Street,  Hydrant  Branch, 
Bo»doin  Street,  from  LianteHn  Street. 
Concord  Avenue,  opposite  Craigje  Street,  Hydr 
I'earl  Street,  exlended  to  Ureen  Street, 

fJreen  Street,  from  Pearl 

Warland  Street,  Irom  Magazine  Street, 
Avon  Street,  to  Shepard  Street, 
Sbepord  Street,  fi-om  North  Avenue,    - 
Mellen  "       extended  to  Oxford  Street, 

Oxiord  "       to  Ham roond  Street,  . 

HunmoDd      "       east  from  Oxford  Street, 
Aiiirim  "       from  Cambridge  Street,      . 

I  :imoQ  «  "     Harvard  " 

•■tiort  "         "    Magazine       " 

IlTiwlI  "  "     North  Avenue,       . 

'»ii>  and  First  Street,  in  place  of  old  pipe  taken 
(Irwn  Strvet.  extenited  east,      .         .         ,         - 
Truwhridge  Street,  from  Harvard  Street, 
JipMii  "       north  from  Brattle  Street, 

AiFiory  "       from  Hampahire  Street, 

(.■h»uncy  ..      .. 


North  A< 

Ma(:a;eine  Street,   . 
Cambridfie  to  Hampshi 

<-■  Lambert  Street,      . 

Trowbridge       "  "      Broadway, 

[)»  Wolf  "         "      Mount  Auburn  Street, 

'-I'D  "       north  from  Broadvay, 

llrradway  and  Hampshire  Street, 

"  oppodito  Tucker's,  Hydrant  Branch, 

RnitiJe  and  Lowell  Street,  "  " 

tt'illow  Street,  from  North  Avenue,  . 
'harden       "      oppMite  Bond.  Hydrant  Branch, 
tjaincy       »      from  Broadway, 
i'rrscott  Street,     "  " 


fjmbridge  Street  and 
tlVry  "      from 

'Jiiirorth  Avenue     " 
Unuoek  Street         " 


^^^^^^^^^m 

1 

1 

1 

1 

1 

■ 

"1 

STREETS. 

Bom. 

i«H 

Amory  Street,  from  Broadway,  . 

Trenionl     "       "            •■             ... 

Norfolk       "        "             "... 

Pine           " 

Sprinp       "       west  from  Seventh  Street,    , 
Norfolk      "       extended  to  Harvard  Street, 
WMhington  Street,  csteiided  to  Norfolk  Street, 

Steve™  Court 

Eighlh  Street,  from  Spring  Street, 
Austin       "       extended  lo  Norfolk  Street, 
Gerry        "      from  Mount  Auburn      " 
RiviT         "          '■     Blackstone  Street,      . 
Fourth       "       south  from  Winter  Street,      . 
Fifth          "      extended  to  Thomdike  Street, 
Tborndike  Street,  west  from  Seventh         " 
Bew'h  Avenue,  from  Webster  Avenue, 

Haneoefc  Street, 

Fayette        "             

Norfolk         " 

The  following  gates  and  stojicocks  liai 
nection  with  the  iii[)es  laul  the  jircsfnt  y 

3 
been  established 

in  c^^l 

STREETS. 

N^^ 

"^1 

Broadway,  near  Jnman  Street 

"     Davia        ■'....".. 

Davis  Street  and  Broadway 

Pumping  main  at  Kngine-IIouee, 

Court  Street  at  CanaT, 

Tliird       "      near  Cambridge  Street,         .... 

Broadway  and  luman  Street, 

Goro  and  Tliird  Street 

Broadway  and  .Moore       " 

■'           "    Doek         '■              

"          "    Court        " 

"          on  redueer,  at  end  of  20-iiieh  pipe, 

Lowell  and  Brattle  Street 

Cambridge,  near  Bridee  Street 

North  Avenue  and  Alien  Street, 

"     Willow  Street 

"               "     Copswell  Avenue 

Hydrant  Bran<;h  near  Bridge, 
"             and  Artinj-topi  Street,          .... 

Linnnan  and  Bowitoin  Street 

Garden,  opnmiic  Bond  Street,  Hydrant  Braneh, 

Uagaxine  ami  Wartand  Street. 

Westuni  Avenue  and  Aulium  Street,         .... 

River  and  Frenionl  Street, 

North  Avenue  Mid  Shcpard  Struut, 

1 

rf 

^1 
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STREETS. 


Number.!     ^^1ZE. 


*4 

i( 

*k 

(( 

»( 

u 

U 

ii 

U 

u 

Eiarrard  and  Clinton  Street, 
\Ia|i;%zinc  and  Short        ** 
North  Avenue  and  Russell  Street, 
Elarvard  and  Trowbridge 
Hampshire  and  Prospect 
North  Avenue  and  Chauncy 
Magazine  and  Park  Street,    . 
Court,  between  Canal  and  Charles  Street, 
Cambridge  and  Hampshire  Street, 
Diird  and  Charles  Street, 
•'     Vine  Street, 
Spring  Street, 
Thorndike  Street, 
AVinter  Street, 
Otis  Street, 
Bridge  Street, 
Gore  and  Fifth  Street,- 
Harvard  and  Inman  Street, 

**  "    Remington  Street,   . 

Mount  Auburn  and  L)e  Wolf  Street, 
Broadway  and  Cambridge  Street, 
,    **  "    Quincy  Street,   . 

Prescott  Street, 
Ware  Street, 
Trowbridge  Street, 
Ellery  Street,     . 
Dana  Street, 
Ellsworth  Avenue, 
New  Street,  . 
Hanrock  Street, 
Lee  Street,     . 
Fayette  Street,  . 
Antrim  Street, 
Inman  Street,     . 
Amory  Street, 
Proepect  Street, 
Tremont  Street, 
Norfolk  Street,  . 
Elm  Street,    . 
Columbia  Street, 
Board  man  Street, 
Windsor  Street, 
Clark  Street, 
Davis  Street, 
Hampshire  Street, 
Brewery  Street, 
opposite  Tucker's,  Hydrant  Branch, 
and  Street  east  of  Ileservoir,    . 

a        a     a  Hanuum's  Lot, 
Pioneer  Street, 
Norfolk  and  Main  Street,      .... 

"        "     Harvard  Street, 
Kfth  and  Thorndike  Street, 
Cambridge  and  Ellery  Street,    .        • 

3 


4i 

'ti 

ii 

it 

it 

u 

(( 

44 

u 

44 

u 

44 

»( 

14 

4i 

44 

u 

44 

§4 

44 

a 

(4 

a 

44 

n 

44 

*i 

4( 

i( 

44 

(( 

44 

li 

(4 

it 

44 

it 

44 

u 

44 

u 

44 

tt 

44 

u 

44 

u 

4i 

u 

opi 

i( 

r  1 

ai) 

u 

44 

u 

44 

IncboM. 
4 


6 
1 
2 
2 
2 
2 
1 
2 
1 
1 
3 
1 
1 
1 
1 
1 
2 
2 
2 
2 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
3 
3 


Cambridge  anH  Antrim  Street, 
Webster  nnil  Beech  Avenue, 
BroaUway  and  Quinay  Street,   . 


BLOW-OFF    PirKS. 

Broailwiiy  and  Cambridp:s  Street,  .... 

"  "    Antrim  Street, 

Ellerj  Street 

Green  Street 

Wartand  Struct, 

Shepttrd  Street, 

Antrim  Street, 

Short  Street, 

Gerry  Street, 

Fourth  Street, 

Trowbridge  Street ■     . 

Sparks  Street, 

Antory  Street, ,         .         . 

Chauncy  Street, 

Pari  Street 

Thomdike  Street 

Ruweli  Street, 

Dock  Street, 

LOCATION    OF    ALL    MAIS    AND    BRANCH    PIPES,    GATES,    6T 
COCKS,   4o.,  LAID   TO   DECEMBER   I,   1867. 


From  En-rine-Housc  to  the  IteserToir,   .         .         .         .         . 
Usobarge  pljie  from  stand  pipe  to  21-inch  gate  in  licservglr 

Street 

From  Reservoir  through  Highland,  Applclon,  Bruttle,  and 

From  Etigine-IIoiiae  into  the  Pond,   .... 

Onplicalc, 

From  Crnigie  through  Concord  Avenue  to  Canibridge. 
Canibridge  through  Broadway  to  Court, 
Enpine-IIoope  to  the  Reservoir, 
the  Rt-scrvoir  through  Brattle  to  Mason,      . 
Broadway  <brougli  Court  to  Bridge, 

"  "        Jnman  to  HnrvanI, 

Mason  throujih  Bnitllo  lo  Ilarviird  Square, 
Harvard  S<|uare  through  IlarTanl  to  Main, 

"         through  Main  lo  Putnam,  . 
Bmlile  "       Mam>n  to  Ganlen,    ■ 

Mason  "         Garden  to  Cauibridge. 

Ganl«n  "       Cambridge  to  Coluuibia, 
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STREETS. 


and  Milk 


le. 


SiZK. 


From  Cambridge  throagh  Pro9pcctf  to  Somcrville  line, 
"      Somerrille  line,  through  Prospect,  to  Glass  Works 
(cement), 

From  Coni'ord  Avenue,  through  Ganlen,  Bond  and  Lin- 
nasan  (cement), 

North  Avenue,  at  Fitchburg  Railroad  Cros*  in{»,    . 

From  Fitchburg  Railroad  Crossing,  through  North  Avenue, 
to  Beech  (cement), 

From  Putnam,  through  Main  to  Magazine,    . 
*'      Columbia,  through  Cambridge,  to  Fifth,  . 

North  Avenue,  from  Beech  to  Rice  (cement) , 

^lain,  from  Magazine  to  Foundry,      .... 
**  **     Foundry  to  junction  of  Broadway  (cement), 

Walnut,  from  Plc^isant.  east, 

North  Avenue,  near  Arlington,  to  connect  with  cement 

P"pe»  .         ; 

Harvard,  from  Main  to  Hancock, 
Cambridge,  from  Fifth  to  Bridge, 
From  Mason,  through  Garden  and  Waterhouse, 
North  Avenue,  fromWaterhotiso  to  Arlington, 
From  North  Avenue,  through  Sacrcmcnto,  Union, 

tfi  Middlesex  Bleachery,  .... 

Dock,  from  Broadway,  .... 
Magazine,  from  Erie,  north,       .         ... 

Ash,  "      Brattle  to  Gas  Works, 

Auburn,        »*      River,  east, 

Arlington,     **      North  Avenue,    . 

AlWn,  u  u  a  ^         ^ 

Avon,  "       Linnasan  to  Shepanl, 

Arlinjjton,  Hydrant  Branch, 
Anirioi,  from  Cambridge, 

"  "     Broadway,  Hydrant  Branch, 

Amory,      "     Hnniphin*,    ' . 
Btrrkeley  and  Phillips  Place,  from  Mason  to  Craigi 
Brighton,  from  Brattle  to  Planing  Mill, 
Broadway,   "     Moore  to  Hampshire, 
Brookline,    "     Main,  south, 
Bnd^e,         "     Craigie's  Bridge  to  Somcrville, 

BowiJoin,      "     Linna^an 

Broail way,  junction  of  Hampshire,  Hydrant  Branch, 

"  opposite  Tucker's  Factory,     "  " 

Brattle,  corner  of  Lowell,  Hydrant  Branch, 
Boanlman,  from  Broadway,      "  "         .         . 

Black$tonc,    **      River  to  Riverside  Press, 
Cambridge,  junction  of  Broadway,  Hydrant  Branch, 
Clinton,  from  Harvanl,      ..... 
Conconl  Avenne,  opposite  Craigie,  Hydrant  Branch, 
Copjwell  Avenne,  from  North  Avenue, 
Ctntre,  from  Hancock  to  Dana,     .... 
Chauncy,  from  North  Avenue,  ..... 
Chester^       «         ti  4(  .... 

Crai;rie,        «•      Brattle  to  Buckingham  (cement), 
Clark,  "      AV;ishington  to  Chancy 's  Fivctory, 

Cherry,        "      Main  to  Harvard,     .         .         .         , 


lucheti. 
10 

10 

10 
10 


Length. 


Feet. 
400 

1,000 

4,916.6 
110.6 


8 

736.8 

8 

3,000 

8 

3,000 

6 

2,661.6 

6 

2,G00 

6 

3,113.9 

6 

491 

6 

48.6 

6 

2,500 

6 

2,000 

6 

800 

6 

3,265 

6 

8,790 

6 

129 

6 

846.6 

1,250 

567 

448 

45 

884 

18 

148 

54 

234 

1,745 

969 

800 

1,828 

3,369 

410 

37 

34 

13 

61 

129 

55 

400 

24 

53 

690 

535 

522.8 

352 

500 

1,1.50 

\ 


r 


1 


Cutumbia,  from  Miin  to  WiD<h!iigIon, 

"     Harvard  to  Wuittsier, 
DuiiHer,       "     Il.irvar<l  Si|iiar(.>  ((.'i-itii.<jil 
Mnna,  "     Il:irvftn],  snutli, 

"  "    Csilibriiige, 

"    Cunlre,  soulli, 

il  to  Broadway,  . 


M..L 


t  Alibur 


••  Hvdnint  Bra 


II  ILdl'a  \VI,arf, 


I 


EllHworlli  Avonuf 

Kria,  from  IViirl  1 

Enat,     '■      Novlli 

Kliii.      ■'      l!vo;u!iiMV.  north,      . 

ForL'st  friiii  Norih  AvL-imt.-  (cL-iin^iit' 

'•      c«(vn.k-d  Oiist  (i«.n).      . 
Front,  from  Ma>ii, 
FroukliD,  from  Bronklinu  to  I'earl, 
Fourth, 


Fifti., 


Cnnibriclge  to  S])riuj{,    . 

Briiige.  south,    . 

Tliomdike,  miliiIi  ((^eiimnt 

Cuiubriiljw  to  Winter, 

Main  to  Osbom'a  Mill, 

Broudwar, 

Pearl,     .... 

INitnnin, 

Fourili,  wPBt, 
Gunlen,  opposite  Bond,  Hydrant  Branch, 
Hancock,  Trom  Broadwny,     . 

"  "     Harvard  to  Centre,    . 

Uammoud,  "     Osford, 
Harris,  from  Oxford, 
Hastings,  from  Moore,   .         .         .         , 
tlolj-okc,  from  South  to  Harvard, 
Harvard,  from  Uancofk  to  Columbia,    . 

"  "     Cherry  to  Pioiicer, 

Hampshire,  from  Oelumbia  to  Amory,   . 
Irvinii,  from  Cambridge,  (eoment),     . 
Kii'kliind,  Iroin  ('nmbridge  to  Sumner,  . 
ri  Windsor,      . 


Li'o,  fru. 


Mai 


Leighlon  Court,  from  East,    • 

Lowell,  from  BrBttli-. 

Mt.  Auburn,  from  Ash.  enxi, 

"  "  •'.    Holyokf.  east, 

Marbcl,  from  Union  to  Bristol. 
MagHEino,  from  KvIl-,  soutli, 
McKirt!.  from  Harvurdto  Hiuiing!, 
Main,  Irom  junction  of  Broadway,  east, 
Mi'llfn,  fmni  Uxltini,  east,     . 
Milk  Row,  rr.>ni  BWnchiTy  to  Tubu  Works, 
North  Avenue,  oppcntle  Milk.  Hydrant  Brant-h. 
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STREETS. 


SiZK.        Lknoth. 


I  Inrhcs. 


u 


(4 


u 


(i 


North  Avenue,  from  IIolme^*8  Chapel  to  Fitchhurg  R 

Bridge  (cement), 

North  A\'enue  to  Railroad  Stable, 
Norfolk,  from  Ham|>shire,  south, 

'•-  '*     Broadway,  north,    . 

North,  from  Water  to  East,        .... 
Oxford,  from  Forrest  to  Harris,     . 

*'  "     Kirklaud,  north,  .... 

Oti3,  from  Fifth,  east, 

First  to  Second,         .... 
Third  to  Fourth,  .         . 
Fifth  to  Seventh,       .... 
Pahner,  from  Brattle  to  Church,    . 

Park,  from  Ma^razine, 

Prescott,  from  Broadwav  for  Hydrant  Branch, 
Putnam,  from  Main  to  franklin  (cement), 

*•  **     Franklin  to  Kinnard, 

Pearl,  from  "         south,!  .... 

•'         **  **         to  Green, 

Pleasant,  from  Main,  ..... 

**  **     Walnut,  south,        . 

Main  to  Cambridge,   . 

Broadway,  south,    . 

North  Avenue,    .... 


R 


Prospect, 

u 

Quincv, 

u 

Ri»£elJ, 

i( 

Rice, 

u 

River, 

i( 

u 

it 

Sparks, 
Short, 

Shepard, 

ii 

Sumner, 

t4 

School, 

ti 

u 

ii 

Second, 

(i 

Seventh, 

u 

Sixth, 

fc( 

Spring, 

(( 

u 

i( 

South, 

(t 

Tremont, 

i( 

(i 


(i 


Main  to  Fremont, 

Fremont  to  Blackstone  (cement). 

Brattle, 

Magazine,       .... 

North  Avenue,    .... 

Kirkland,  south, 

near  Pine  to  Windsor, 

Windsor  nearly  to  Main, 

Cambridge  to  House  of  Correction, 
**  "  Thorndike  (cement), 

Thomdike,  south, 

Fourth,  west,  .... 

Sixth,  east,  .... 

Brighton  to  Holyoke, 

Broathvay,  ..... 
Thomdike,  from  Seventh,  ea.st  (cement), 

Third,  from  Otis,  south, 

"         "     Cambridge  to  Bridge, 
Trowbridge,  from  Harvard  to  Broadway.  . 
Warland,  from  Ma^izine,      .... 
Hater,  from  Bridge  to  North,    .... 
Western  Avenue,  from  Pleasant,  south, 
Windsor,  from  Main  to  School, 
"  "     Cambridge,  south,  . 

"  **     Harvanl  to  Market,    . 

Washington,  from  Columbia,  east, 
Webster,  from  Magazine,  west, 
Wendell,  from  North  Avenue, 
Willow,  from  North  Avenue,      .... 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4. 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


540 
200 
783 

775 

312 

GOO 

300 

493 

434 

(;75 

378 

253 
74 

5U7 

388 
2,174 

231) 

188 

333 
3,2UO 

120 

755 

3G 

2,530 

GOG 

G41 

330 

780 

420 

4oo 

1»1J) 
50G 
528 
245 
437 

218-5) 
553 
44 
!H2 
1,200 
500 

701 
402 
225 
1)27 
250 

1,001) 
507 

2,200 
4G5 


4G1 
01 


^^^^^^^^F 

STREKTS. 

But.    1  !,>!•«■. 

iBelM 

1         y^, 

Wnre,  from  Broiulway.  Hvdrant  Bmncl. 

\\  ehster  Avenue,  from  Prwppct.  soutli,      .... 
AuXin,  froiD  Columbia  lo  NoHblk,         .         .         .  ■     . 

339 

OM 

SSS 

Applelon,  from  Hrnltlo, 

Auburn,        ■'     Pe.irl,  east 

"              ■'     AulHrrn  Court,  east, 

33% 

.\ll9t011,         "     IVarl,  padt,         .         .     '    . 

Bui-klnclintn,  from  Craigie 

640 

Broailwav,         "     Columbia,  east, 

"    Plonwr  to  Skinnertt  Wharf,    . 

901 

"     Dana.eai't. 

491 

"     E.  Raymond's,  east 

Beech  Avenue,  from  WeWter  AveDuo, 

100 

Bolton,                   -     Oiik 

Clark,                     •■     Hsmpahire,  north 

Coluniliia,              '■     Wti«hin<:tou  lo  Worcester, 

•■    Itarvaril,  north 

■'                      "     CBinbritice, "     . 

698 

Charles,                 "     Tliinl.  west 

Dana,                     '■     Harvard  to  Broatlwny,  .... 

Eighth,                  "     Sjiriug, 

i&6 

I'^ex,                  "    Hurvanl.  fontli 

EI.11.                      ■■     Ilampdure,  north 

Ellsworth  Avrnue,  from  Broaiiway,        ..... 

EHery,  from  Mnin 

FiAb.       "    Olis  to  •fliorndike 

"        "    north 

Fourth,    "    Wmter,  wiiih 

Franklin,"     Brook li nc.  cnat 

Gerrv,      "     Mount  Auburn. 

Hanrook,"     Harvard  to  Broadway 

HurvanJ,"    Cherry  to  Bo.inlman, 

S3! 

Holvokc  Place,  from  Ilolyoke, 

Howacd,                 "     Mount  Auburn.          .... 

Irving.                  "     Kirkland,  south 

Imn»n,                   "     Main 

651 

■lay.                        "     Wenlem  Avenue 

Kirklnnil.               "     Irving,  west, 

670 

Kinnnrd,                "     River.      ■■ 

Linden.                  '*     Harvard 

M«rkel.                  •■     Union,  »«1, 

Mnplc  Avenue,      "     Canibriilge, 

^k                                          CnllH,  (n,n,   Mnp™.,.!,,., 

^1           Mellen,  frooi  North  Avenue, 

489 
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STREETS. 


Norfolk,  from  Main  to  Harvard,    •        ... 

^  ^     Cambridge,  north, 

•*  «    BrcMulway,     ***... 

Oak,  "     Prospoct, 

Pine,  "     School, 

Pioneer,    ^    Main  to  Broadway, 
Paasage-waj,  from  Bristol  and  Clark  Streets, 
Qnlney,  from  Harvard,  north,    .... 
lUver        ^     Blackstone,  south,    . 

Remington,  from  Main, 

Spring,  **     Third,  west, 

Second,  **     Cambridge,  north,  . 

Seventh,  <^     Thorndlke,  south. 

Short,  *♦     North, 

School  Court,''     Brattle,       .... 
Soden,  "     Western  Avenue,    . 

Story,  "     Brattle,      .... 

Sixth,  ^     Otis,  north,     .... 

Spring,  •*     Seventh,  west,    . 

Stevens  Court,  from  Fourth,      .... 
Temple,  *^    Main,     .        .        .        • 

Tremont,  *^    Hampshire  to  Broadwayi    . 

"  **     Cambridge,  north, . 

Third,  "  "         south, 

Trowbridge,         »*     Harvard,  north,     . 
Thomdike,  "     Third,  west, 

*•  "    Fourth,  east, . 

•*  "     Seventh,  west,   . 

Union,  ^    Lincoln,  south. 

Vine,  «     Third,  west, 

Valentine,  "     Brookline, 

Village,  «     Front,         .... 

Winter,  **     Fifth  to  Bridge,      . 

Webster  Avenue,  from  Somerville  line,  south,    . 
Worcester,  from  Columbia  to  Norfollc,  . 
AVilliam,         •*     River,  east,       .... 
Watson,         »*     Pearl  to  Brookline, 
Windsor,        "     Cambridge,  north,    . 
Washington,  "     Columbia  to  Norfolk,  . 
Ware,  •*     Harvard,  north, 

Winthrop,  west  from  Winthrop  Square, 
Walnut  Court,  from  Magazine  Court  to  Walnut, 


Inches. 


Feet. 


3 

1,307 

3 

639 

3 

172 

3 

510 

3 

243 

3 

280 

3 

224 

3 

982 

3 

375 

3 

234 

3 

383 

3 

200 

3 

135 

3 

180 

3 

200 

3 

253 

3 

311 

3 

181 

3 

139 

8 

213 

3 

190 

3 

1,050 

3 

171 

3 

158 

3 

308 

8 

383 

3 

93 

3 

132 

3 

717 

3 

383 

3 

240 

3 

353 

3 

900 

3 

1,030 

3 

444 

3 

647 

3 

522 

3 

362 

3 

495 

3 

300 

3 

78 

3 

52 
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GATES   AND  STOPCOCKS. 


STREKT. 


Near  the  Reservoir,        .... 
Junction  of  Crai^iie  and  Conoonl  Avenue, 

"        "    Cambridge  and  Kirkland,  . 
Broadway,  at  Inman, 
"  Davis, 
At  the  Reservoir, 
Broadway,  at  Davis, 
At  Engine-house,  on  pumping  main, 
Court,  at  Broad  Canal,  . 
Third,  near  Cambridge, 
Broadway,  at  Inman,     . 
Highland,  .         .         .  *       . 
At  the  Reservoir,  .... 
Concord  Avenue,  near  Craigie, . 
North  Avenue,  at  Fitchburg  Railroad 
Cambridge,  near  Kirkland, 
Brattle  and  Mason, 


ii 


u 


it 


4( 


PrcsB, 


near  the  "  University 
Cambridge,  at  Prospect, 

"  near  Columbia, 

Main,  at  Dana, 
North  Avenue,  at  Beech,   . 
Gore,  at  Third, 
Cambridge,  at  Thinl, 
Broadway,  at  Moore, 
•'  Dock,   . 
"  Court,       . 
on  reducer,  at  end 
Cambridge,  at  Second,  . 
Harvai-d,  near  Ware, 
Main,  at  Columbia, 
Milk  Row,  at  Bleachery,    . 
North  Avenue,  near  Shepanl, 

Sacramento, 
Rice, 

Arlington, 
Holmes  Place, 
Concord  Avenue,  near  Follen, 
Craigie,  near  the  Culvert, 
Brattle,     **     Sparks, 
Main,         "     Foundry, . 

"      at  junction  of  Harvard, 
Waterhouse,  at  Concord  Avenue, 
At  the  Resfervoir, 
Brattle,  at  Ash, 

"  Brighton,  . 
"  Craigie, 
**        "  Palmer,     . 
"        "  Lowell, 
Broadway,  at  Trowbridge, 


ii 
ii 
ti 

ii 


ti 
ii 
it 
•i 


It 
ti 
ii 
ft 


of  20-inch  p 


it 


ii 
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Se 


pe 


XUMIIBR. 


Size. 

Inches. 

24 
20 
20 
20 
20 
IG 
12 
12 
12 
12 
12 
12 
12 
10 
10 

'10 
10 

•  10 
10 

» 

8 

8 

6 

G 

G 

6 

G 

G 

G 

G 

G 

G 

G 

6 

G 

G 

G 

G 

6 

6 

6 

G 

6 

6 

4 

4 

4 

4 

4  . 

4 
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STREET. 


NuMBn. 


Broadway,  at  Elleiy, 

«  **  Dana, 

**  "  Ellsworth  Avenue, 

"  "  New  Street, 

"  **  Hancock, 

"  "  Jjeej     

»*  «*  Fajette, 

**  "  Antrim,        .  

**  **  Inman, w        • 

*•  *•  Amory, 

"  **  Prospect, 

"  "  Tremont,     .         .         .  .         .         . 

**  "  Norfolk,  .   • 

"  "  Elm, 

•*  "  Columbia,        .         .        .         . 

**  **  Boardman,  .  .       * 

"  '*  Windsor, 

**  •*  Clark, 

•♦  "  Davis, 

•*  •         "  Hampshire, 

**  **  Brewery, 

"  "  Fioneer, 

"  "  Cambridge, 

**  "  Quincy, 

•*  "  Frescott, 

**  "  Ware, 

^  opposite  Tucker's,  Hydrant  Branch,     . 

^          at  passage-way  east  of  Brick  Reservoir,    . 
Broadway,  at  passage-way  east  of  Hannum's  Block, 
Cambridge,  at  Dana, 

"  "  Windsor,  souUi, 

"  »*  Seventh,     " 

"  "  Fifth, 

"  "  Fourth, 

**  "  Third,     . 

»*  near  junction  of  Bridge, 

**  junction  of  Hampshire,        .... 

Concord  Avenue,  near  Craigic,  Hydrant  Branch, 

Craigie,  near  the  Culvert, 

Columbia,  at  Washington, 

Court,  between  Broaa  C^nal,  and  Charles,    . 
Garden,  opposite  Bond,  Hydrant  Branch, 

Gore,  at  Fifth, 

Harvard,  at  Lee, 

"        "  Essex, 

**        "  Main, 

"        *'  Clinton, 

"        "  Trowbridge, 

^        ^  Inman, 

^        ^  Remington, 

Harvard  Square,  at  Dunster, 

Hampshire,  at  Prospect, 

Lhuuean,  near  Avon, 

M       at  Bowdoin, 

4 


8i». 
!    iDchca. 


2 
2 


2 

1 

2 
2 
2 
1 
2 
2 
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STREET. 


NUlfBKS. 


Main,  at  Ellery, 

"      near  Harvard,  Ward  Two, 
"         "     West  Boston  Bridge, 

"     at  Brookline, 

"     "  Cherry, 

"     "  Prospect, 

"      "  Putnam, 

"     "  River, 

Mason,  at  Phillips  Place,   ... 

Magazine,  near  Erie, 

atWarland, 

"  "  Short,       .        .         .    *    . 

"  »'  Park 

Mt.  Auburn,  at  Holyoke,       .... 

"  De  Wolf,  .        .        . 
Milk  Row,  near  Tube  Works,        .      • . 
North  Avenue,  at  Arlington,     .... 

"  Wendell,.  .... 

"        "  Forest, 

"  "        "  Chester,     .... 

"  "        "  Allen, 

"  "        "  Willow, 

"  "        "  C(>^well  Avenue, 

"  "      near  Fitchbui^  R.  R.  Bridge,. 

"  "      at  Shepard,        .... 

"  "        "  Russell,      .        .        .        .        . 

"  "        "  Chauncy        .... 

River,  at  Fremont, 

Third,"  Charles, 

"  Vine, 

"       "  Spring, 

"       "  Otis, 

"       "  Tliorndike, 

**       "  Winter, 

"       •*  Bridge,        .         .         .         .         . 
Western  Avenue,  at  Auburn,         ... 
Windsor,  at  Harvard,         ..... 
At  Craigie*s  Bridge,       ..... 
Front,  near  Main,      ...... 

Fifth,  at  ITiorndike, 

Norfolk,  at  Main, 

"        "  Harvard, 

Walnut,  "  Walnut  Court,  .... 

Broadway,  at  Quincy, 

"  "  Presco'tt, 

"  "  Maple  Avenue, 

Brattle,       "  Storv, 

"  "   Appleton,         .         .         .         . 

"  "   School  Court,       .... 

Brighton,     "   Winthrop  Place,      ... 

Berkeley,     "   Craigie, ^ 

Cambridge,"  Ellery,     .         .         .         .         . 
"  **  Antrim,        .         .    •    . 

"  "  Sumner,  .... 


Siu. 


Inches. 


2 
2 
2 
2 
2 


3 
3 
3 
S 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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STREET. 


Cambridge,  at  Irving) 

**  **  Maple  Avenue, 

"  **  Fayette,     . 

•*  '  *•  Inman,  .... 

**  "  Tremont,    . 

••  "  Norfolk, 

**  **  Windsor,     . 

**  "  Third,    .... 

"  "  North  Second,    . 

**  **  Distil-house,    . 

Colombia,  at  Worcester,    . 
Harvard,  at  Hancock,   .... 

"         "  Trowbridge,  *. 

•*         '*  Linden,      .         .         . 

**        **  Qoincy, 

"        «*  Ware,        .... 

**        "  Dana,  north,  . 

******     south,       . 
Holyc^e,  at  Holyoke  Place, 
Mt.  Ahburn,  at  Howard, 
Main,  at  Remington, 

**       **  Lee, 

**       **  Pleasant,     .... 

**       •*   Clinton, 

North  Avenue,  at  Mellen, 

North,  at  East, 

Oak,     *•  Prospect,     .... 
Pearl,   **  Auburn,         .... 

**        *«  Watson,      .... 
Webster  Avenue,  at  Beech  Avenue, 

WASTE   GATES. 

Broadway,  at  Cambridge, .        .        . 

**  »*  Antrim,    .... 

Bridge,  near  Craisrie's  Bridge,    . 
Craigie    **     the  Culvert, 
Front,  at  Village,       .... 

Gas-House  Yard, 

Main,  near  West  Boston  Bridge, 
Osbom*s  Mill, 

BLOW-OFF  PIPES. 

Arlington, 

Auburn,  near  Pearl, 

**     Brookline, 
Antrim,      ...... 

Amory,  .         .         .         •  .     • 

Allston, 

Broadway,  near  E.  Ra3rmond*s, 
**  **     Boardman, 


NuMBEi.       Size. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

H 
2 

2 

2 


4 
4 
8 
6 
2 
3 
4 
2 


H 
H 
H 
H 
H 
H 

n 
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BnckiDgliam, ...... 

Brookliae,  near  Auburn,    .         .         .         . 

Briilge,         '■     E.  Traiu'e  sioro,    . 
"  "     LclanJ  Egute, . 

Bolioii, 

Berki-ley,   ....... 

Brookline,  near  Erie,     .... 

Chkuiity<    ....... 

ColumbiH.  Dortli  from  finHkdwa}'.  . 

Cbegtnut  Hacu. 

Columbia,  norlh  from  Cmiibridgt!, 

Clark,  near  Hampahire,      .         .         .         . 

Chitrles.  "     Founh,  ..... 

Cbesler, 

r»o«.fc, 

Kllerr,  north  from  Aliiin, 

Elm 

Kri 

Ebbbi.  near  J.  G.  Ball's.     .         .         .         . 
Ellsworth  Avcimu,  near  Cambridge, 
Ellerv,  wutb  troiti  Canibriilgc,  . 
Fourth,  near  William  Casey's, 

"     D.  Lehan'^    .         .         .         . 
Gre«n,  east  from  Putnajs, 

Green,  west  from  Pearl, 

Howard, , 

I  lumpish  ire,  near  Armory, 

"'  "    Hugh  Finnegan's,    . 

Hastings, 

Holyoke 

Inman,  north  from  Austin,     . 

"       south     •'     Hampshire,   . 
Kirklnnd,  west  from  Irving,   . 

Lincoln,         ...... 

Lee,  near  Captain  RyUur's,    . 

"       *•     West, 

Main,  "     Skinner'a  Wharf,   . 

Magazine,  near  Franklin 

Maple  Avenue 

Market, 

Mount  Auburn,  near  J.  P.  ITiaycr's 

"     William  L.  Whitney'j 
Norfolk,  near  Webster  Avenue,      . 
North  Scuoiid,  near  Gore, 
North  Areoue,  at  EUce, 

Park 

Pine 

Ruiscll, 

Shepartl,        ...... 

Short, 
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Sparks, 

Spring,  east  from  Fourth,      .... 

**        west    "         " 

"^       nter  Rindge*8  Block, 
Soden,     ^     the  I^andiy,         .... 

Storyt 

Sumner, 

Sixth,  near  Cambridge,  .... 

TVowbridge,  south  from  Harvard, 

Thomdike,  near  E.  Train's    .... 

^  east  from  Fourth,    .... 

**  west    "         "     .        .        .        . 

Temple, 

Third,  near  F.  Siverliche's,    . 

Union,    ^    Hampshire, 

Valentine, 

Village,  near  State, 

Vine,  near  Fourth, 

Wendell, 

Warland, 

Ware, 

Washington, 

Worcester,  near  Norfolk, 

Webster  Avenue,  north  from  Cambridge, 

Winthrop  Place, 

Western  Avenue,  near  Howard,    . 

William, 


NUMBKK. 


Shk. 


Inches. 
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RECAPITULATION. 


6,110     feet, 
13,147^ 
10,357 
12,290^ 

5,916^ 

6,000 
736^ 
12,680 

9,565^ 
80,384,1^ 

4,463^ 
28,058 
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u 
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WATER  GATES. 

3 24-incli. 


4 

1 

12 

6 

3 

24 

115 

5 


20 

Ii 

16 

t« 

12 

u 

10 

u 

8 

ii 

6 

ii 

4 

ii 
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ti 

8TOP-COCK8. 


40 
1 


2-incl\. 


WASTE  GATES. 

1  •.•••..•...,,     6-inch. 
3 .4" 

2 3    '« 

2  .         .         .  2    ** 

BLOW-OFF   PIPES. 

89 li-inch. 
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Tlie  leak  through  the  paving  and  embankment  of  the  new 
Jewrvoir  was  repaired  in  April,  the  twelve-incli  pipe  removed 
rom  inside,  and  the  bottom  coated  with  cement  mortar  one  inch 
liick  ;  and  the  Reservoir,  having  been  filled  with  water  since  the 
sirs  shows  no  indications  of  leaking.  The  top  coarse  of  granite 
■  coping  has  been  placed  on  the  wall.  The  outside  wall  of  Reser- 
voir and  the  coping  require  pointing  to  give  a  good  finish.  The 
ftrnce  between  Mr.  Little's  land  and  that  of  the  City  has  been 
built,  enclosing  the  premises  on  tiiat  side  of  the  Reservoir. 

The  expense  at  the  Pond  has  been  mostly  for  small  repairs  on 
the  engines,  and  for  grading  the  ground  about  the  house  built 
for  ibu  engineer  and  the  engine-house.  The  engines  were  obliged 
to  pamp  so  constantly,  and  at  such  a.  rate,  to  keep  up  the  supply 


of  water  In  the  Reservoir,  before  the 


main  pipes  i 


'Cted 


at  the  engine-house  to  enable  both  pumps  to  work  together,  that 
there  were  repairs  to  be  made  quite  often,  and  at  one  time  both 
engines  were  broken,  and  the  pumping  was  stopped  for  several 
hours,  causing  considerable  anxiety  test  the  supply  of  water  in  the 
Reservoirs  should  not  be  sufficient  to  last  until  the  engine  could  be 
n.-paired  and  commence  pumping  again. 

The  Works  are  believed  to  be  in  good  condition,  as  far  as  com- 
pleted, and  the  pipes,  being  laid  with  lead  joints,  are  less  liable  to 
leak  and  are  more  readily  repaired  than  when  made  with  cement. 

Number  of  leaks  in  main  pipes,  90,  84  of  which  were  at  the 
joints,  one  of  which  was  caused  by  a  pick  in  excavating,  one  by 
defective  four-im-h  pipe. 

_  Number  of  leaks  in  aqueduct  log,  6.  The  log  is  in  poor  con- 
dition in  many  places,  and  the  building  and  well-i'oom  under  it 
will  require  repairing  or  to  be  rebuilt  another  season. 

Number  of  leaks  in  supply  pijies,  13. 

10  supply  pi[jes  lowered  to  prevent  freezing, 

One  6-inch  gate  has  been  set  on  pipe  at  the  Somerville 
BIcacbery,  one  3-inch  gate,  to  replace  one  broken,  for  blow-off  on 
Bridge  Street,  and  one  3-inch  gate  near  the  Round  House,  on 
pipe  purchased  of  the  Union  Sugar  Refinery,  in  place  of  one 
broken. 

Average  number  of  gallons  of  water  pumped  daily  the 

past  year, 1,261,460 


I 
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Average  number  of  gallons  pumped  to  Reservoir  for  each 

hundred  pounds  of  coal  burned,    ....         62,100 
Average  daily  increased  consumption  over  last  year,  150,121 

Average  daily  consumption  for  each  taker,        .         .         .         293 

The  supply  pipes  are  increasing  to  such  an  extent,  248  having 
been  laid  since  last  report,  making  the  number  now  laid  2,610, 
and  the  calls  for  small  repairs  are  so  numerous,  that  I  believe  it 
will  be  for  the  interest  of  the  Water  Board  to  have  the  takers 
employ  plumbers  for  repairs  on  their  premises  when  such  repairs 
can  be  made  without  shutting  off  the  water  from  main  pipes. 

Main  pipe  lowered  in  Western  Avenue  between  Auburn  and 
Howard  Streets,  and  in  Spring  Street  between  Seventh  and  Eighth 
Streets. 

8  new  meters  have  been  set  during  the  year,  making  14  now 
set,  and  at  most  of  the  places  where  they  have  been  set  the  rates 
have  increased,  and  in  some  places  very  largely,  above  the  rates 
previously  paid. 

There  have  been  set  since  last  report  31  new  hydrants,  and  one 
that  was  broken  has  been  taken  out  and  a  new  one  put  in  its  place, 
at  the  corner  of  River  and  Franklin  Streets.  Most  of  the  new 
ones  are  set  near  the  large  main  pipes,  and  will  make  a  great 
addition  to  the  facilities  of  the  Fire  Department  in  case  of  fires  in 
their  vicinities. 


STATEMENT  OF  STOCK  ON  HAND  PERTAINING 
TO  CONSTRUCTION,  EXCLUSIVE  OF  TOOLS. 

439  plates  annealed  iron  No.  9       30  X  81  i     58,079 
2     *'  "  "       "  11      36  X  68  152 


7 
7 

72 
3 
4 

40 


58,231  lbs. 
Value,  at  6c.,  $3,493.86. 

.     24-inch  cast-iron  pipes. 
.         .         20 


12 
10 

8 
6 


<4 
44 
44 
(4 
(4 
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46 
11 

2 
1 

6 
10 
1 
1 
1 
3 
I 
1 
3 
2 
5 
2 

r 

2 
4 
3 
3 
1 
3 
3 
3 


4-inch  cast-iron  pipes. 

24    "  "       1-4  bends. 

12   «  "       1-4      " 

4   "  "       1-4      " 

10   "  "       1-8      " 

24  X  20  inch  cast-iron  T. 


24x 

16 

U 

44 

44 

24  X 

6 

(4 

44 

44 

12 

a 

44 

44 

10  X 

6 

44 

44 

44 

10  X 

4 

44 

44 

44 

6 

44 

44 

44 

6X 

4 

44 

44  - 

• 

44 

4 

44 

44 

44 

3 

44 

44 

44 

20  X  6  inch  cast-iron  cross. 
12  X  4    "  '*  " 

Q  (4  44  (4 

/|  44  44  44 

3  44  44  44 

24-inch  cast-iron  sleeve. 


12 

44 

10 

44 

8 

4t 

6 

44 

4 

44 

3 

44 

24  X  10  inch  cast-iron  reducer. 
6X4"  " 

4x3"  "  " 

4  inch  cast-iron  set-off  pipes, 
cast-iron  hydrant  frames  and  covers, 
hydrants. 
24-inch  gate. 
20    "        *' 
16    "        " 
12    '*        '' 
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1         •         .         .         .       10-inch  gate. 
1     .         .         .         .  8    **       " 

1  .        .        .        .        6    "      ** 

2  ....        3    "      « 

4,500  lbs.  lead. 
400    "   hemp  packing. 
259  tons  coal. 

Respectfully  submitted, 

WM.  H.  PRATT, 

Superintendent. 
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REPORT 
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THE  NEW  PUMPING  ENGINES. 


CiTT  OF  Cambridge, 
In  Water  Board,  August  6,  1867. 

The  Committee  appointed  to  consider  and  report  what  Engines 
are  most  suitable  for  the  enlargement  of  the  pumping-power  of 
the  Cambridge   Water  Works,  beg  leave  to 

REPORT 

That  they  have  given  careful  attention  to  the  subject  of  a  supply 
of  water  to  our  fast-growing  City,  whose  constantly  increasing 
demand  for  water  is  fast  over-taxing  our  pumping-engines, — 
engines  which  are  delivering  more  than  double  the  quantity  of 
water  they  were  expected  or  guaranteed  to  supply,  even  after  a 
constant  service  of  more  than  ten  years. 

It  has  never  been  thought  safe  by  any  board  or  engineer  to 
depend  upon  one  engine  to  supply  a  city  or  town  with  water,  as 
there  must  of  necessity  be  many  repairs  and  overhaulings  to  keep 
them  in  order,  if  there  should  be  no  breakdowns  that  would 
require  the  stoppage  of  the  pumps,  and  thereby  cut  off  the  supply 
of  water. 

We  find  our  City  is  virtually  in  this  condition,  as  the  consump- 
tion is  so  great  that  one  engine  is  unable  to  meet  the  wants  of 
the  City  at  the  present  time,  although  run  at  a  truly  dangerous 


speed,  wli!c1i  !s  also  unprofitable  as  to  tli 

while  tlie  finality  of  the  engines  is  much  a 

In  our  present  condition  wo  have  arrai 

at  a  slower  rate,  and  while  they  are  bolh 


1  item  of  wear  and  I 
loner  reached. 
ged  to  run  both  puta 
ling  tlicy  can  aup^ 


the  Citj  at  the  present  time ;  but  how  much  of  tlic  time  both  e 
be  run  is  contingent,  to  such  an  extent  as  to  be  ab»olutely  t 
where  there  is  so  great  an  interest  dependent  as  the  supplying' J 
the  City  of  Cambridge  with  water. 

Tlie  well-room  of  our  engines  is  not  low  enough  to  alluw  of  ^ 
full  supply  to  both  engines,  even  when  the  water  is  as  high  a 
the  present  time. 

Your  Committee  believe  that  the  Water  Board  are  of  o 
in  regard  to  the  necessity  of  providing  increased  pumping-powoj 
as  soon  as  it  can  be  determined  what  ia  best  to  l«  done  to  furnish  ^ 
increase;  and  they  also  believe  that  the  City  Council  will  f 
any  appropriation  that  may  be  requisite  for  the  purpose  of  a  joi 
cious  enlargement  of  the  Works  for  the  benefit  of  the  utizcns  | 
large. 

Before  deciding  apon  so  important  a  matter,  your  CommiU 
thought  beat  to  e.\amine  the  Steam  Pumping  Engines  at  Philai 
phia, —  where  there  are  seven  in  all,  of  various  torms  of  consln 
tiou,  and  all  using  the  stand-pipe,  —  and  especially  to  ascertuin  t 
economy  of  the  famous  Cornish  Engine,  —  of  which  there  are  thi 
in  Philadelphia,  and  it  is  proposed  to  erect  two  more, —  and  also  1 
learn  the  difficulties  of  using  a  stand-pipe  and  the  advaalageaS 
the  same,  if  any  should  appear. 

This  latter  object  seemed  very  important  at  the  present  time,  % 
we  have  already  expended  about  twenty  thousand  dollars  in  aim 
completing  a  stand-pipe  for  our  Works ;    and  many  grave  doitbl 
have  been  expressed  by  some  who  have  been  professionally  i 
ployed  in  its  construction  and  on  other  parts  of  the  Wurka,  whi 
have   passed  current  in    the  community    as  settled    facts,  to    ' 
"That  the  stand-pipe  ia  a  failure,"     "That  it  will  never  work) 
•'That  it  was  a  most  foolish  expenditure  of  money,"  etc.     Th 
doubts  have  led  many  members  of  the  Oily  Council  to  qui 
the  wisdom  of  the   Water  Board  in   this  expenditure,  altboi 
it  was  advised   by  the   distinguished   water   engineer  from   Nm 
Jersey,  Mr.  Bailey,  who  came   here   and  examined   tlie   Woi 
professionally  soon  alter  they  became  the  property  of  the  CiB 
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and  submitted  several  sketches  and  plans  for  its  erectum,  one 
of  which  was  adopted  substantially  hy  this  Board,  and  the  de- 
laiU  of  its  cunstruction  \Yere  committed  to  a  re-ideiit  engineer, 
Mr.  Chase,  who  has  finished  the  work  with  the  exception  of 
about  twenty-twu  feet  of  the  stand-pipe  and  the  corresponding 
iiv«rflow-pipe. 

One  of  your  Committee  visited  Philadelphia,  and  lost  no  time 
in  putting  himself  in  communication  with  the  Chief  Engineer 
of  that  city,  Mr.  Graff,  who  h  considered  one  of  the  best  engi- 
neera  in  the  country.  Mr.  Graff  accompanied  him  to  the  differ- 
ent works,  and  gave  all  the  information  desired  in  regard  to  the 
workings  of  the  several  engines  and  stand-pipes,  and  the  economy 
of  Uie  Cornish  Engine,  and  allowed  him  to  take  two  of  their 
EDODthly  statements  of  all  their  works,  from  which  we  deduce  the 
following  comparative  results  of  the  Cornish  Knguie  and  those 
now  iti  use  at  our  Works :  — 

The  Spring  Garden  beam  Cornish  Engine,  with  Steam-cylinder 
60  inches  in  diameter  and  16  feet  stroke,  making  10  strokes  per 
uiinute,  on  one  end  of  beam,  and  on  the  other  a  pump  with 
pluuger  30  inches  in  diameter,  10  feet  stroke,  and  heavy  enough 
to  Inhince  a  column  of  water  120  feet  high  in  stand-pipe,  shows 
iJie  duly,  taking  the  average  of  a  month's  work,  to  be  50,000 
gallons  raised  I  foot  high  with  1  pound  coal. 

The  Kensington  Works  on  the  Delaware,  with  ordinary  low- 
pressure  engine,  same  size  of  cylinder,  and  same  length  stroke, 
working,  with  a  bell-crank  motion,  a  horizontal  pump,  raising 
warer  same  height,  taking  same  average,  shows  a  duty  of  only 
24,000  gallons  raised  1  foot  high  with  1  |x>und  coal. 

Then  taking  the  engines  of  our  own  Works,  on  a  month's  aver- 
nge,  we  find  a  duty  of  52,600  gallons  raised  1  fout  high  with  1 
(Kiund  coal,  being  2,800  gallons  more  raised  1  foot  high  with  1 
ponnd  cool  than  by  lite  Cornish  Engine,  thereby  establishing  the 
i-conomy  of  the  engines  we  now  have  by  a  lujgo  balance  in  their 
favor. 

The  next  question  to  be  considered  was  the  stand-pipe.  We 
found  each  of  the  ditlerent  works  had  a  stand-pipe.  At  the  Ken- 
sington Works  the  water  in  the  stand-pipe  averages  17  feet 
higher  thau  that  in  the  reservoir,  two  miles  distant,  into  which 
the  pijie  empties,     lu  such  a  case  the  stand-pipe  acta  as  a  re- 
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lief  to  the  piimpa,  by  nllowing  the  water  to  rise  up  in  tlie  [ 
with  each  pulsation  of  the  pumps,   when    lo   move  the  water  j 
varying  velwity  in  a  pipe  two  miles  long  would  be  impracticabl 
itnU    conseqnuntly  would    overstrain  the  pumps  and  cause  a    lol 
of  power, 

The  West  Philadelphia  Works  have  two  Cornish  Engines  woi 
ing  into  n  stand-pipe  withunt  a  reservoir,  and  are  self-regulatirf 
to  a  great  extent,  by  the  pressure  of  the  water  in  the  atnnd-pipj 
A  mercury--<^un;e  shows  any  variation   that  may  take  plac 
a   telegraphic    fire-alarm   signal   in    the    engine-house   informs   I 
engineer  when  an  extra  supply  is  wanted. 

There  is    one    great    objection    to   this    manner    of  supply, 
pecially  at  these   works,   where    the   engines  are    so  nearly    i 
neeted  that  one  cannot   be  repaired   without  stopping  both,  wIiK 
prevents  their  being    kept    in    pro[>er    order.      The    supply    Im 
but  a  very  short  time,  and  it  has  therefore  been  determined  1 
the  Philadelphia  government   to   build   a  reservoir  in   connect 
with  the  stand-pipe,  and  put  in  two  new   Cornish  Engines  wi^ 
84-inch  cylinders. 

Enough  was  seen  to  convince  u 
of  a  stand-pipe  for  our  Works,  i 
way  of  serving  the  high  lands  ir 
to  all  parts  that  are  now  partially  s 


9  that  we  are  right  in  the  matli 

nd  that  it  is  the  most  practicalil 

r  City,  and  giving  a  full  3Up[l| 

Erved,  at  the  same  time  t 


ing  greater  protection  in  case  of  fire.  While  we  have  no  higj 
laud  on  which  we  can  build  a  reservoir,  we  can  raise  our  head  \ 
any  required  height  by  means  of  this  pipe. 

The  next  question  was,  can  the  engines  we  now  use 
to  work  into  a  stand-pipe  and   maintain  a  ncarlv  constant  hei 
with  an  ever-varying  consumption?     If  this  can  be  done,  then  1 
have  the  best  p!an  yet  devised  for  supplying  our  City  with  v 
To  ascertain   tlijs  fact,  your   Committee   waited  on   Mr.   H. 
Worthington,  the  builder  of  our  engines,  and  submitted  to  hiu 
plan  for  regulating  the  motion  of  the  engines  by  the  pressure  ^ 
the  column  of  water  in  the  stand-pipe.     After  due  considerate 
Mr.  Worthington  writes  his  views  upon  the  subject,  which  lett 
is  considered  a  part  of  this  report. 
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'■Nkw  York,  July  2J,  iSfiT, 
"Mr.  a.  K.  p.  Welch,  Cainbridfje :  — 

"  Dear  Sir, —  Oiu-  study  thus  far  seems  to  favor  tlie  plan  you 
jifopfKc  for  a  hif;h  sen-ice.  It  is  especially  interesting  for  the 
rtason  that  it  put*  a  water  supply  within  reach  of  many  places 
where  the  usual  system  is  not  applicable.  In  fact  your  own  case 
illustrates  its  utility  verj'  plainly.  Without  it,  I  do  not  see  how 
ytmr  high  places  are  to  be  reached. 

**It  seems  clear  to  me  that  a  very  satisfactory  result  can 
be  reached,  even  if  we  tail  to  secure  the  exact  regulation  your 
plan  contemplates ;  and  I  am  willing  to  trust  it  lar  enough  to 
guarantee  the  engines  against  damage  or  injury  resulting  from 
the  liigh-service  pipe. 

"  I  know  we  can  do  wel^  and  I  am  by  no  means  sure  that  we 
caimot  reach  all  you  propose.     If  we  do,  it  will  certainly  extend 
the  area  of  my  lield,  and  I  am  ready  to  do  my  part. 
"  Truly  yours, 

■HENRY  R.  WOOTHINGTON." 

Your  Committee  have  come  to  the  conclusion  to  recom- 
mend for  the  enlargement  of  the  Cahibridge  Water  Works  a 
Duplex  Wortliington  Engine,  like  one  of  those  at  Charlestown, 
which  is  capable  of  raising  5,000,000  gcllons  in  twent^'-four  hours, 
and  that  the  same  be  placed  at  ttie  end  of  the  present  engine- 
,  liou^e  so  as  to  connect  with  the  branch  of  the  24-inch  main  put 
S  for  ibat  purpose  ;  and  that  a  deeper  well  room  be  made  to  such 
and  a.  conduit  he  constructed  into  deep  water  to  supply 
.e;  snd  tliat  the  work  be  commenced  as  soon  as  circum- 
wiU  allow. 
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All  which  is  respectfully  submitted, 


Accepted,  and  the 
Attest: 


idations  adopted. 

JUSTIN  A.  JACOBS,  CUrk- 
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CiTT  OP  Camrridge, 
Is  Water  Boart,  December  IS.  Ifl* 

The  Committee  to   ivliom  were  referred  the  propositions  of  I 
Duplex  Rotary  Pnmp  ami  Steam-Engine  Company,  and  of  Get 
P.  Blake  &  Co.,  to  fni-nish  the  additional  pnmping  apparatus  i 
quired   for  the  Cambridge  Water  Works,  have  giren  such  atb 
tion  to  the  subject  as  the  propositions  neemed  to  demand. 

The  cost  of  their  engines  being  mnch  betow  the  cost  of  the  o 
recommended  by  your  Committee,  at  first  thonght  many  pera 
would  judge  they  should  have  been  piircliBscd,  But  there  i 
matters  to  be  coiiaiderod  of  grenler  importance  than  tlic  first  CCi| 
of  any  piece  of  machinery,  especially,  a  stcnm  pump, —  the 
of  running  and  repairs,  the  durability  of  the  machine,  nnd,  a 
all,  the  niTTT  (that  >s,  the  number  of  pounds  raised  one  foot  hiiS 
with  the  consumption  of  one  pound  of  coal). 

The  rotary  engine  and  pump  above  referred  to  have  a  new  fat 
of  revolving  cams,  fitting  into  each  other  and  to  the  sides  of  t 
case  nearly  steam-light.  This  engine  is  on  the  high-pre 
principle.  The  pump  is  on  the  same  principle  as  the  engine,  f 
though  the  rams  do  not  touch  the  sides  of  the  case,  which  ] 
vents  the  friction  that  would  otherwise  take  place,  but  allow 
large  quantity  of  water  to  flow  back,  especially  under  one  hn 
dred  feet  head,  which  would  greatly  reduce  the  theoretical  ( 
charge. 

There  are  no  data  from  which  the  economy  of  this  pump  ( 
be  ascertained  from  actual  experiment,  but  the  results  of  i 
various  engines  and  pumps,  with  such  comparisons  ns  will  folloi 
are  the  reasons  the  Committee  give  for  the  conclusions  they  hi^ 
reached. 

The  steam  pump  pro[>osed  by  George  F,  Blake  &  Co.  is  pre 
■hly  the  best  direct-acting  high-pressure  pump  for  boilei 
and   where  fuel   is  cheap,  or  where  a  pump  is  wanted  for  bati] 
short  time  and  the  fuel  is  of  no  consequence  in  comparison  i 
the  interest  of  the  money  on  first  cost ;   but  when  large  and  ] 
manent  power  is  required,  as  for  steamships,  ferry-boats,  factor^ 
Ac,  low-pressure  engines  are  used  for  economy  of  fuel,  althoui 
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■'  oir  first  cost  nnd  weiglil  nrt-  nenrly  ilnnMe  lliose  of  liigli-pressure 

Marines  of  the  same  power. 

Th«  juirlies  desiring  tit  fiiniisli  these  high-pressure  engines  do 
not  daitri  that  they  are  economical  in  ftiel,  or  thai  tliey  can  even 
compote  with  an  ordinary  low-pressure  engine,  while  the  enj;ines 
wo  now  have  are  a  comhination  of  the  high  and  low-pressure 
principle*.  The  inner  cylinder  is  high -pressure,  and  receives 
Meam  the  full  length  of  the  stroke  ;  the  steam  then  exhausts 
into  ttn  oDier  low-pressure  cylinder,  to  which  is  attaclied  an 
ap{)antus  for  condensing  all  the  8leam  on  the  op[>osite  side  of 
tfii-  piston,  thus  producing  r  vacuum  equal  to  tiventy-seven  inches 
L'f  mercury,  which  adds  greatly  to  the  power  and  economy  of  the 

ngi'ne,  as  will  be  seen  by  comparing  the  results  of  ii  test  c\per- 
:ment  made  with  the  Cambridge  engines  at  the  request  of 
■Fnmes  P.  Kirkwood,  Esij.,  Chief  Engineer  of  the  lirooklvn  Water 
Works. 


"New  Yohk,  June  28,  I8S7. 

"  The  nndersigned,  having  tested  the  performance  of  a  immplng 

f  ngine  erected  at  Cambridge,  Massachusetts,  for  the  Water  Works 

.1  tlmt  place,  by  Mr.  II.  R.  Worthington,  herewith  submit  the 

r-  '>ult  of  that  test,  with  the  data  from  which  it  was  deduced. 

■'  As  it  appeared  to  he  desirable  that  the  conditions  of  the  trial 

umld  approach  as  nearly  as  possible  those  of  daily  working  prac- 

li'-e,  and  the  boilers  not  being  the  subject  of  exclusive  test,  it  did 

not  sieem  essential  that  the  time  necessary  to  raise  steam  in  them 

should  be  ascertained,  nor  the  fuel  for  that  purpose  noted.     The 

fires,  engine,  and  boilers  were  put  into  fair  working  condition  and 

mn  until  the  fiimaces  required  fuel:    tlie  amount  of  the  fuel  in 

them  was  then  carefully  estimated  from  measurement,  the  intensity 

'if  the  fires  closely  observed,  and  tlie  steam  pressure  noted,  as  also 

die  level  of  the  water  in  the  boilers. 

'•The  test  was  then  commenced  and  continued  for  the  time 
mentioned  below,  cafe  being  taken  that  the  condition  of  the  fires 
ind  pressure  of  steam  should  be  as  near  as  possible  the  same  at 
;Ll>  terminstion  as  at  the  commencement  of  the  trial. 

■•  The  amount  of  load  upon  the  pumps  was  ascertained  from  its 
.rea  and  carefully  observed  indications  of  an  Ashcroft  pressure- 
lauge  placed  upon  the  delivery  pipe,  an  estimated  addition  being 
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made  for  tlie  height  the  water  was  drawn  and  forced  belwcen  t 
centre  of  ihe  gauge  and  the  surface  of  the  water  in  the  pm 
well ;   the  total   pressure  thus  obtained   being  thirty-three  pQUU 
to  the  square  inch. 

*'  The  total  number  of  strokes  made  by  the  engine  amounting  i 
33,678,  was  obtained  from  a  counter  placed  upon  it,  and  confin 
by  the  average  of  numerous  counts  made  during  the  trial. 

"  The  length  of  stroke  of  the  plunger  (the  average  of  thirteen 
careful  measurements)   was  two  and  onc-sisth  feet. 

"The  total  coal  consumed  was  508.5  pounds.     The  duration  of 
the  test  fourteen  hours  forty-six  minutes. 

"The  data  will  then  be  as  follows  :  — 

"  150.521  inches  area  X  33  pounds  =  4,967.193  pounds  load  up- 
on the  plunger.     33,678  strokes  X  SJ  feet  —  72,969  feet  travelled 
4,987.193  X  '2.9fi9 


by   the 


Then 


-_2S^^''"'  X  100  -  71,278.486 


pounds  lifted  1  foot  high  with  100  pounds  coal.  Previous  to  the 
trial,  the  scales  upon  which  the  coal  was  weighed  were  placed  in 
a  pennanent  position,  examined  and  sealed ;  a  copy  of  the  certifi- 
cate of  the  sealer  as  to  their  correctness  is  appended  hereto.  The 
Ashcroft  gauge  used  was  tested  by  llie  manufacturers  after  the 
trial,  and  their  certificate  of  the  amount  of  its  error  is  also  ntUched. 
The  correction  of  this  error  has  of  coui-se  been  made  in  the  data 
given, 

"The  pump  was  opened,  the  diameter  of  the  plunger  and  its 
piston-rod  measured,  during  which  time  the  tightness  of  the  d«?- 
livery  valves  and  plunger  under  pressure  of  the  column  of  water 
was  observed, 

"  The  leakage  was  very  small,  that  of  the  valves  being  just  ap- 
preciable, of  the  plunger  comparatively  very  little  more. 

"  Effort  was  made  to  obtain  a  measurement  of  the  Reservoir 
with  a  view  of  ascertaining,  if  possible,  the  amount  of  water 
actually  delivered  by  the  pump  during  staled  periods ;  it  was 
found,  however,  impracticable  to  arj-ive  at  ajiy  satisfactory  result 
on  accutint  of  tlie  irregularity  of  the  slojw  sides,  the  unknown 
vacanciett  behind  the  stone  lining,  the  absurlK'nt  character  of  llie 
embankment,  and  tlie  probable  leakage  of  a  reservoir  of  tliat  site 
and  description. 

"  The  pumping  main  is  brought  up  perpendicularly  above  the 
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snrfiice  of  tho  water  in  the  Rt-servoir,  *hicli  admits  of  its  being 
swn.  Observation  satisliecl  ns  that  the  water  was  delivered  from 
it  with  great  regidarity,  ami  did  not  contain  any  undue  amount  of 
ail*. 

**  The  clothing  of  the  steam  pipes  and  pylindera,  althongh  good, 
is  not  as  strictly  puarded  in  that  respect  as  is  usual  with  the 
Cornish  Engines  in  England.  During  the  experiment  the  gauges 
were  so  placed  as  to  afi'ord  an  accurate -indication  of  frictional  re- 
sistant-es,  showing  that  a  head  of  6.05  feet  was  required  to  overcome 
the  friction  of  the  waler  through  the  pump  and  main  ;  in  other 
words,  the  difference  between  the  surveyed  height  and  that  indi- 
cated by  the  gauge  was  6.05  feet. 

"The  general  character  of  the  design  and  workmanship  of  the 
engines  is  quite  creditalde,  and  they  appear  to  be  simple,  reliable, 
and  durable.     During  the  trial  everything  worked  satisfactorily, 
and  required  very  little  attention  from  the  engineer. 
*•  (SignedO 


"To    .IaMCS    p.    IvlRKWOOD,    Esij., 

Chu/  Engineer  Brovllyn  IValer  Wurks 


'■FREDERICK   GRAFF. 
ERASTUS   W.   SMITH. 


^^       From  the  above  report  we  learn  what  the  engines  now  in  use 
^vat  our  Works  are  capable  of  doing,  and  it  is  not  uninteresting  to 
^B^pinpare  the  duty  of  these  engines  with  that  of  others. 
^^P   As  some  persons  have  tried  to  impress  upon  the  public  mind  that 
^^K  Oomish   Engine  known  as  the  "  Bull  Engine,"  which  has  its 
^PKteam  cylinder  directly  over  the  water  cylinder,  and  has  no  walking 
lieam  like  the  usual  style  Cornish,  should  have  been  adopted  by 
this  Board.     This  engine  costs  much  more  than  the  one  adopted, 
and  the  duty  is  as  follows,  —  as  seen  by  Mr.  Burkenbine's  Report, 
1866,  jwge  26.     (Mr.  Burkenbtne  was  then  Engineer  of  the  city 
of  Pliiladelphia,  and  is  the  patentee  of  this  style  of  Engine,  which 
raised,  with  100  pounds  coal,  413,348,900  pounds  1  foot  high.) 
Oor  engines  raised,  with  100  pounds  coal,  71,278,486  pounds, 
lance  in  favor  of  Cambridge  Engines,  24,929,586  pounds. 
•♦BoU  Engine,"  again,  as  per  Report  1867,  page  28,  raised,  with 
ElOO  poumU  coal,  49,653,090  pounds  1  loot  high.     Balance  in  favor 
"f  CBmbridge,  21,625,396  pounds. 
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Then  take  llie  Report  ou  the  Scliuylklll  Works,  1866,  page  21. 
and  we  find  that  100  pounds  coal  raised  38,(>49,100  pounds  1  foot 
high.  Balance  in  favor  of  Cambridge,  32,029,386  pounds — nearly 
double  the  duly. 

Then  turning  to  Report  of  1866,  page  22,  on  the  Delaware 
Work*,  we  «nd  that  100  pounds  coal  raised  only  19,954,100 
pounds,  while  the  Camhridge  engines  raised  71,278,486  pounds  1 
foot  high.     Balance  in  fav«r  of  Cambridge,  51,334,386  pound*. 

We  will  now  loyk  at  the  reported  duty  <jf  the  Duplex  Worth- 
ington  Engine  recommended  by  your  Committee  for  our  Works, 
which  is  a  great  improvement  on  those  now  in  use  here,  and  has 
proved  to  be  the  best  (lumping  engine  in  this  country.  By  tlie 
Rei>ort  for  1805  on  the  Charleslown  Wnter  Works,  —  where  two 
of  these  engines  nf  5,000,000  gallons'  capacity  each  are  in  use 
alternately, — winch  must  he  considered  as  correct  as  those  of 
Philadelphia,  we  find  a  duty  of  77,444,500  pounds  raised  1  fool 
high  with  100  ]>ounds  coal  on  a  year's  average  (^96,805  gallons 
water  raised  1  foot  high  with  1  pound  coal),  which  gives  a  balance 
in  favor  of  the  Duplex  at  Charleatown  over  the  "Bull  Engines," 
of  31,095,600  pounds  raised  1  foot  high  for  each  100  pounds  coal 
consumed. 

The  Charlestown  Report  of  1866  shows  a  yearly  average  duty 
of  69,679,100  pounds  raised  1  foot  high  with  100  pounils  coal. 


THE  COST  OF  ENGINES,   ETC. 

The  louitdalions  of  the  Jersey  City  Works  with  Cornish  Engine 
cost  more  than  tlie  foundations  and  pumps  at  the  Charleatown 
Works  and  are  of  less  capacil^. 

The  engines  cost $70,000.00 

Stand-pi[ie,  engine-house,  and  f»undatiou  .         .       80,000.00 


*  150.000.00 


The  same  engines  will  now  coat  at  least  4100,00. 
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A  Cornish  Engine  cost  in  Philadelphia,  sixteen  years  ago,  ^vith- 
out  foundations  and  fixtures,  $60,000. 

The  Duplex  Worthington  Engine  recommended  by  your  Com- 
mittee, with  a  capacity  of  5,000,000  gallons  in  twenty-four  hours, 
together  with  boilers,  pipes,  and  foundation  complete,  and  running 
to  the  satisfaction  of  the  Water  Board,  will  cost  $40,000. 


COST  OF  RUNNING  ENGINES,  FOR  ATTENDANCE,  Etc. 

The  24th  Ward,  Philadelphia,  Bull  Engines,  two  in  number, 
raised  a  daily  average  in  1866  of  l,468,28o  gallons. 
Salaries  of  engineers  and  firemen         ....     $4,400.00 

Repairs 1,652.27 

Duplex    Engine    at    Charlestown,   with   a   capacity   of 

5,000,000  gallons,  cost  for  engineers  and  firemen      .    $2,562.50 
Repairs     .........  None. 

COST    OF    SUPPLYING    SEVERAL    CITIES    WITH 

WATER. 

Croton  Works,  fii-st  cost f  12,000,000.00 

Each  million  gallons'  capacity      .         .         .  300,000.00 

Cochituate  Works,  first  cost        ....  5,200,000.00 

Each  million  gallons'  capacity      .         .         .  325,000,00 

Cambridge  Works,  first  cost     \         .         .         .  250,000,00 

Each  million  gallons'  capacity      .         .         .  166,666.00 

Cost  of  the  Works  with  the  new  pumps,  about  580,000.00 

Each  million  gallons'  capacity  ....  90,000.00 

• 

COST  OF  PUMPING  WATER  BY  STEAM  IN  SEVERAL 

CITIES. 

Buffalo,  Bull  Cornish  Engine,        .        ^17.35  per  milliun  gallons. 
24th  Ward,  Philadelphia,  Bull  Cornish 

Engine, 28.73    "         "  '' 

Cambridge,  Worthington  Engine,  13.70    "         '^ 

The  cost  of  coal  is  from  $1.75  to  UlS.OO  per  ton  higher  in  Cam- 
bridge than  in  Philadelphia. 
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<  Your  Committee  have  given  the  foregoing  data,  thinking  they 
might  be  of  interest  to  those  desiring  to  learn*  on  what  ground  the 
Committee  based  their  report  which  recommended  the  adoption  of 
the  Duplex  Engine  in  preference  to  the  much  cheaper  kinds 
offered,  and  also  to  show  the  cost  of  other  Water  Works  as  com- 
pared with  our  own,  as  well  as  the  cost  of  working  the  same. 
All  which  is  respectfully  submitted, 


A.  K.  P.  WELCH,    ,  ^ 
SAML.  SLOCOMB,  ^  ^^"^'^^- 
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In  obedience  to  the  requirentents  of  an  ordinance  of  the  City, 
the  Cambridge  Water  Board  iiave  the  honor  to  lay  before  the 
City  Council  tlieir  fourth 

ANNUAL  REPORT, 
'Tresenting  a.  statement  of  the  progress  of  the  works  during  the 
past  year,  their  present  condition,  with  a  statement  of  the  re- 
ceipts and  expenditures,  which  gives  strong  assurance  that,  not- 
withstanding the  great  outlay  at  the  Engine-house  and  at  the 
Reservoir  during  ihe  year,  the  increase  of  water-rates  from  ad- 
ditional water  taken  will  be  sufficient  to  meet  the  increased 
expenses  and  interest  for  the  coming  year. 


The  net  cost  of  the  Works,  December  1,  1867,  was 
Expended  for  construction  the  past  year 

tturcst  on  water  debt         ..... 
!du 


Toial  .... 

iduct  excess  of  income  over  expent 


i532.273.64 

160,496.38 
37,014.00 

$729,784.02 
65,535.35 


Net  cost  of  the  Works,  December  1,  1868  .     $674,248.67 

Receipts  from  water-rates  for  the  year  ending  De- 
cember 1.  1868 $63,747.42 

Receipts  from  water-rates  for  the  year  ending  De- 
cember 1,  1867      ......        52,733.62 


Increase  of  water-cates 


$11,013.80 
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Receipts  from  all  sources  tor  the  year  ending  De-  I 

cember  1,  1868     ..'...  J79,4-34j 

Receipts  from  all  Huarces  for  the  year  ending  De-  I 

cember  1,  1867 66,04oJ 

Increase  of  receipts  in  1868         .         .         .       $13,393.1 

For  a  more  detailed  statement  of  the  financial  account  of  a 
Water  Works,  reference  may  be  liad  to  the  Report  of  the  Warn 
Registrar,  hereunto  annexed. 

The  sinking  fund  establislied  for  the  redemption  of  the  Water 
Debt  amounted  on  the  arst  day  of  Decumber,  1868,  to  $24,463.38. 
In  extending  the  work  the  pi'esent  year  wc  have  laid  of 

36-inch  pipe 312  feet 

24-inch  pipe 45  feet. 

20-inch  pipe 135  feet. 

16-inch  pipe   ......  125  feet. 

12-inch  pipe 4,716  feet. 

6-inch  pipe  ......        9,572  feet. 

4-inch  pipe        ......  16,186  feet. 

3-inch  pipe 2,324  feet. 

Total  amount  of  pipe  laid,  33,415  feet,  or  more  than  six  miles, 
making  the  whole  length  of  pipe  now  laid  about  forty-three  miles. 
The  Board  have  continued  the  practice  of  placing  meters  upon 
all  large  supplies,  and  the  imsuH  has  been  highly  favorable  to  the 
City.  Fifteen  new  meters  have  been  set  the  present  year,  in- 
creasing the  number  now  in  use. to  twenty-seven.  Twenty  new 
fire  hydrants  have  been  set,  and  the  pipe  in  River  Street  has  been 
lowered  for  about  1800  feet.  507  supply  pipes  have  b&en  put  in, 
^ving  an  increase  of  water-rates  of  $11,013.80,  a  sum  more  than 
sufficient  to  pay  the  interest  on  the  entire  expenditures  of  the 
year, 

For  a  more  definite  statement  of  the  location  nf  the  pipe,  and 
for  a  full  description  of  all  branches  of  the  work  of  the  present 
year,  we  would  refer  you  to  the  accompanying  Report  of  the  Supers 
intendent,  hereunto  annexed. 

During  the  past  year  important  improvements,  and  very  great 
enlargement  of  tiio  Works,  have  been  made.  The  old  reservoir, 
uhich  was  in  a  very  bud  condition  and  thought  to  be  unsafe,  has 
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been  rebuilt  substantially.  A  retaining  wall  has  been  extended 
tiilirvly  around  it,  uniform  wilb  that  ai-ound  the  new  one.  To 
Ao  ibis  the  reservoir  was  made  much  wider  and  liigher,  and  there- 
tire  af  much  greater  capacity.  The  reservoirs  have  been  tintshed 
jL-cording  to  the  plan  adopted  by  tho  Board,  drawn  by  the  City 
Engineer. 

An  overflow  pipe  has  been  placed  in  iho  partition  wall  of  20 
mihes  in  diameter,  opening  into  a  chamber  from  which  a  12-iiich 
yifK  K  laid  to  each  of  the  reservoirs  below  low-water  level,  so  that 
lijev  will  not  be  liable  to  fi-eeze  up  during  the  cold  weather. 

This  overflow  pipe  within  the  chamber  above  referred  to  has, 
l-lijw  the  partition  wall,  an  o]>ening  for  each  reservoir  which  can 
ii,  used  so  that  there  will  be  no  danger  of  overflowing  one  i-eser- 
■  lir  while  the  other  is  being  cleaned.  The  overflow  chamber  is 
J  utitioned  ho  that  the  water  from  one  reservoir  will  not  pa^  into 
ije  other. 

The  top  of  the  overflow  pipe  is  placed  far  enough  below  the  top 
f  the  coping  of  the  reservoirs  to  carry  away  any  surplus  water 
iJat  will  probably  be  pumped,  and  prevent  the  overflowing  of  tiie 
rt.'^ervoirs  at  any  time,  and  the  waiihing  of  the  banks. 

The  coping  to  the  new  reservoir  has  been  relaid  ou  a  bedding 
t  concrete,  it  having  settled  out  of  level  by  reason  of  the  banks 
.  ii-lding,  as  all  new  earthwork  is  liable  to  do. 

With  llie  old  reservoir  completed,  the  whole  presents  one  of 
the  finest  pieces  of  engineering  and  mason-work  to  he  found  in 
the  country. 

The  stand-pipe,  about  which  there  have  been  so  many  grave 
doubia,  hu4  been  finished,  and  tlie  City  has  been  supplied  for  many 
months  entirely  through  it.  It  was  found  necessary,  in  order  to 
relay  the  coping  to  the  new  reservoir  and  complete  the  old,  that 
the  supply  should  be  furnished  independent  of  the  reservoirs,  and 
ih«  cuinmittee  charged  with  the  duty  of  completing  the  Works 
found  it  necessary  to  complete  the  stand-pipe.  The  result  proved 
highly  satisfactory  to  the  Board.  Fur  more  than  four  months  the 
''tly  has  been  supplied  through  the  stand-pipe,  furnishing  water 
j ! -ntifully  to  the  highest  houses,  while  the  head  has  been  raised 
: :  'ito  17  to  25  feet  above  the  former  bead  in  the  reservoirs,  proving 
Liinchisively  the  utility  of  the  stand-pipe  to  meet  the  wants  of  the 
» liter-takers. 
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The  stand-pipe  is  also  a  perfect  regulator  of  the  qaantity  ot 
water  pumped.  The  head  of  water  in  the  stiiiid-pipe  being  uni- 
form, the  pumps  run  with  a  uniform  speed  ;  but  an  increased  head 
produces  an  increased  resistance  on  the  pumps,  causing  them  to 
run  slower,  and  therefore  less  water  is  pumped,  while  a  greater 
consumption  reduces  the  head,  and  therefore  the  resistance,  and  a 
greater  quantity  of  water  is  pumped. 

The  reservoirs  completed  are  worthy  of  the  City,  and  with  the 
graveled  walk  around  them,  and  the  beautiful  sodded  banks  and 
stone  steps  for  their  ap)>roach,  may  well  challenge  an  equal  in  the 
whole  country.  Should  the  water  in  the  stand-pipe  freeze  to  any 
considerable  thickness,  the  pumps  would  liave  no  relief,  but  would 
be  pumping  into  the  street  mains  ;  therefore  it  was  deemed  exjie- 
dient  that  the  stand-pipe  should  be  protected.  Accordingly,  a 
house,  or  tower,  has  been  erected  over  it  in  the  form  of  a  column, 
much  higher  than  the  Bland-pijte,  in  order  to  present  a  symmet- 
rical appearance,  and  at  the  same  time  provide  for  inci-easing  the 
height  of  the  stand-pipe,  should  it  ever  be  desired. 

The  Brat  tell  feet  of  the  casing  have  been  made  of  brick,  sur- 
mounted with  BL  granite  moulding  that  matches  the  foundation. 
The  rest  of  the  liouee  is  constructed  of  wood,  with  a  circular 
staircase  within  and  around  the  stand-pipe  to  the  look-out  upon 
the  top. 

The  casing  to  the  stand-])ipe  will  do  the  double  duty  of  pro- 
tecting the  water  from  frost,  and  of  alibrdiiig  our  citizens,  and 
strangers  who  may  visit  us,  tlie  best  view  of  the  surrounding 
country  to  be  had  in  the  vicinity. 

No  doubt  the  supply  of  the  City  will  be  furnished  through  the 
stand-pipe  generally,  but  there  will  always  be  some  contingencies 
to  be  provided  for,  such  as  the  breaking  or  repairing  of  jiumps 
and  boili'rs  :  therefore  it  is  of  the  utmost  importance  to  have  reser- 
voirs of  sufficient  ca|)acity  to  supply  the  City  for  several  days, 
while  repairs  are  making. 

As  now  arranged,  a  check  valve  placed  in  the  pipe  leading  from 
the  reservoirs  closes  when  the  water  rises  in  the  stand-pii)e,  and 
allows  the  City  to  bo  supplied  with  a  gi-eater  head  of  water.  Btil 
when  the  pumps  slop,  or  fail  to  furnish  (he  increased  head,  the 
valve  o]>cns,  and  the  water  runs  from  the  reservoir,  thereby  tiir- 
nishing  a  conalant  supply,  but  at  a  lower  head.  As  a  i-esei-voir 
is  iti«  true  office,  and  it  should  l*e  'kcj)t  merely  as  a  reserve. 
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The  City  Engineer,  Mi'.  Josinh  G.  Chase,  lias  the  past  season 
been  of  much  service  on  the  works.  He  haa  at  all  times  shown 
himself  able  and  obliging.  The  committee  in  cliarge  of  the  Works 
placed  the  completion  of  the  reservoir  work  in  the  hands  of  Mr. 
Chase,  who  acted  as  superintendent  as  well  as  engineer  of  that 
particular  work,  under  their  direction.  He  prosecuted  the  work 
with  much  xee.1,  and  barely  completed  the  earthwork  betbre  the 
freenng  of  the  ground. 

The  retaining  wall  built  aronnd  the  reservoir  has  settled  a  little 
in  two  places,  but  appears  to  havo  reached  a  firm  bearing.  It  has 
shown  no  signs  of  settling  for  some  weeks,  and  no  fears  are  enter- 
tained by  the  Board  in  regard  to  it,  as  it  is  amply  strong  for  the 
purpose  intended.  Some  little  finishing  op  upon  the  reservoirs 
will  be  reqnired  in  the  spnng ;  when  done,  there  will  be  no  further 
expenditure  needed  upon  them,  we  trust,  for  many  yeare. 

At  the  pond  there  have  been  erected  a  coal-slied,  an  engine,  and 
a  bniler-house,  for  the  engine  contracted  for  last  year  with  Mv.  H. 
R,  Worthington,  and  the  grounds  have  been  inclosed  with  a  sul>- 
stantial  picket  fence. 

It  was  found  necessary,  in  order  to  put  in  the  foundations  to  the 
new  engine  and  boiler-houses,  first  to  make  a  coffer-dam  around 
the  whole  work,  which  was  done  with  as  little  expense  as  possible, 
with  three-inch  sheet-piling.  In  order  to  pump  out  the  water 
within  the  dam  it  was  thought  best  to  purchase  a  small  steam- 
engine  and  a  rotary  pump.  This  proved  to  be  a  wise  conclusion, 
as  the  removing  of  water  was  much  more  of  a  problem  than  at 
first  considered. 

In  the  excavation  for  the  foundations  for  a  well-room  and  the 
engine,  we  struck  quicksand,  which  at  one  time  seemed  to  baffle 
all  efforts  to  confine  it ;  but  with  great  quantities  of  hydraulic 
concrete,  and  indomitable  perseverance,  solid  foundations  were 
finally  obtained,  which  we  trust  will  last  as  long  as  they  may  be 
required. 

The  house  for  the  new  engine  is  much  higher  than  the  one  for 
the  small  engines ;    it  was   built   from  plans   fiimished    by  Mr. 

'orthington,  and  presents  a  fine  appearance  from  any  point  of 
e  screen-rooms,  which  heretofore  wei-o  osposed  to 
tnenng  and  impurities,  have  been  inclosed  in  substantial  brick 
honses,  protecting  them  as  well  as  rendering  them  easy  of  access 
at  all  times,  and  furnishing  room  for  a  repair  shop. 
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The  new  engine  built  nnder  contract  willi  Mr.  H.  R.  Worthinfj- 
lon,  of  New  York  City,  (or  tlie  sum  of  $JO,000,  has  been  put  in 
place,  the  builers  set,  and  the  maeliiiie  put  in  niution,  but  it  is 
not  accepted  by  tlie  Board  at  the  present  time.  Its  capacity  is 
5,000,000  gallons  in  twenty-four  hours,  and  tlie  Board  have  no 
doubt  it  will  prove  entirely  satisfactory. 

Although  the  contract  specified  that  it  should  be  delivered  in 
June  last,  we  were  not  ready  to  i-eceivo  it  much  before  it  was 
delivered.  The  foul  weather  in  the  early  part  of  the  season,  and 
the  many  difficulties  cucounteivd  in  putting  in  the  foundation, 
delayed  the  completion  of  the  engine-honse  for  its  reception  much 
beyond  the  time  ajiecified. 

The  consumption  of  water  by  the  City  at  the  present  time  is 
about  two  million  gallons  per  day  of  twenty-four  hours,  about  the 
entire  capacity  of  both  the  old  pum|Hi  run  all  the  time,  —  an  increase 
during  the  year  of  700,000  gallons  ;  and  we  can  congratulate  the 
City,  in  view  of  this  increasing  consumption,  that  the  new  en- 
gine of  more  than  double  their  capacity  is  now  nearlv  ready  for 
use.  For  it  is  apparent  to  all  who  have  carefully  considered  the 
increasing  consumption,  that  the  old  engines  would  be  unable 
to  supply  the  City  during  the  winter  monthii,  when  more  water 
is  consumed  than  during  the  summer. 

The  rapid  increase  of  water-takers,  and  consequent  consumption 
of  water,  admonish  us  that  early  measures  should  be  taken  to 
secure  the  water  of  Spy  Pond,  as  provided  for  in  the  charter 
establishing  the  Cambridge  Water  Works. 

Should  the  water  of  that  pond  be  held  for  the  use  of  tlie  City, 
we  may  have  little  fears  for  a  supply  lor  many  years  to  come. 
What  is  the  capacity  of  Fresh  Pond  ?  some  may  well  ask.  In  re- 
ply, we  <ran  only  say  that  we  have  been  unable  to  produce  any 
perceptible  reduction  with  tho  greatest  draft,  of  water  made  with 
our  pumps. 

Combining  all  the  pumping  power,  we  shall  be  able  to  deliver 
about  7,500,000  gallons  daily,  provided  there  should  be  no  break- 
ing down  of  any  "f  the  machinery;  but  it  will  be  readily  seen 
that  we  must  have  in  reser\'e  almost  the  same  pumping  power  as 
we  use,  to  be  entirely  safe  fi'oni  accident. 

It  is  believed  that  the  Works,  as  now  constructed,  are  just 
what  the  City  needs,  and  that  the  cost  of  the  same,  according  to 
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capaci^,  is  below  the  cost  of  those  of  any  other  city  in  the 
Union. 

Very  little  will  have  to  be  expended  for  many  years  upon  the 
works,  other  than  extending  the  sti*eet  mains  ad  the  citizens  may 
desire ;  and  it  appears  to  the  Board  that  they  are  now  placed  upon 
a  secure  foundation  and  will  bring  to  the  City  greater  returns 
upon  the  investment  than  heretofore. 

All  which  is  respectfully  submitted. 

JOHN  SARGENT, 
CHARLES  H.  SAUNDERS, 
ROBERT  DOUGLASS, 
C.  W.  KINGSLEY, 
A.  K.  P.  WELCH, 
SAMUEL  SLOCOMB,    . 
HENRY  W.  MUZZEY. 


Cambridge 
Water  Board. 
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Water  RROisTRAR'a  Opfick,  > 
Oaubkidoe,  Dtcevditr  1,  ISGS.      ) 
To  tht  Camhridge  Water  Board :  — 

Gentlemen,  —  In  compliance  with  the  provisions  of  the  ordi- 
nance for  the  care  and  managi-ment  of  the  Cambridge  Water 
Works,  the  undersigned  reapecifiiUy  presents  his  Annual  Rejiort 
for  the  year  ending  November  30,  1868. 

Heceipta. 
The  total  amount  of  water-rates  recaved  for  the  year 

ending  November  80, 1868,  was  ...  $63,747.42 

Cash  received   on   supply  account  for   pipe,   laying, 

repairing,  etc.    .......     1.9,315.43 

Cash  received  for  sheet  iron  sold    ....  1,846.45 

Cash  received  fi^ro  Engineer  for  rent  of  hnnse  .         .  225.00 

Cash  received  for  pnstnrage  on  Inml  in  Somerville  ,  12.00 

Cash  received  for  old  iron,  coal,  etc.,  sold  .         .         .  243.26 

Cash  received  for  horse  and  wagon  sold  .         .  45.00 

ToUl  cash  receipts  from  all  sources  .         .  $79,434.56 

All  of  which  has  been  paid  into  the  City  Treasury. 

ExpGnditurea. 
The  expenditures  for  the  care  and  management  of  the  Works 
for  the  year  ending  November  30,  1868,  haVe  been  as  follows  ;  — 
For  care  and  rejiairs  ......     $7,655.83 

For  pumping  service 6,204.73 

For  office  expenses 2,648.29 

Total  amount $16,608.86 
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The  expenditure  on   the  extension  of  the  Works  for 

the  year  ending  November  30,  1868,  was        .     J160,496.38 

The  expenditure  on  supply  account  for  the  year  end- 
ing November  30,  1868,  was      ...         .  $13,461.91 

Received  for  water-rates  for  the  year  ending  Novem- 
ber 30,  1868 J63,747.42 

Expended  for  the  care  and  ujanagement  of  tlie  Works     16,508.85 

Balance  in  favor  of  the  Works       .  .  .     $47,238.57 

Supply  Aocount. 
Cash  received  on  ahove  accoiint  .  $13,315.43 

Now  dne 5,314.55 

— »18,(J29.98 

There  was  reported  as  due  December  1, 

1867 $2,458.58 

Since  expended 13,461.91 

15,920.49 

Balance  in  favor  of  account  .         .         ,      $2,709,49 

During  the  year  the  water  has  been  turned  off  for  non-payment 
of  rates  twenty-three  times.  Of  this  number,  twenty  have  been 
let  on,  leaving  a  balance  of  three  still  remaining  off. 

Five  hundred  and  seven  supply  pipes  have  been  laid  since  De- 
C«-inber  1,  1867,  supplying  — 

I  Families. 
,  Stables. 
5  Manufactories. 
16  Stores  and  Offices. 
12  Hand  Hose. 


2  Carriage  Manufactories. 


1   Soap  Mauufaetory. 

1   Lead  Pipe  Manufactory. 

1  Boarding-house. 


1  Fire  En^ne  H<we. 
1  Rolling  Mill. 
1  Skating  Rink. 
Increasirig  the  rates,. when  all  in  me,  aboat  .         $3,500.00 


STATEMENT 


SHOWnrO  THE  NUUBER  OF  FAMILIES,  BTOBES,   HANUFACTOBIES,  ETC., 
aUFFLIED  WITH  FKBSH-POHD  WATBB  TO   DBCKUBER  1,  1868. 

4,102  Families. 
286  Subles. 
198  Hand  Hose. 
140  Fire  Hydrants. 
118  Stores  and  OflSces. 
66  Stationary  En^nes. 
32  Boarding-houses. 
IT  SuhooI-hoaseB. 
16  Meat  Markets. 
14  Soap  Factories. 
■    ■      12  Bakeries. 

14  Saloons  and  Victualing  Houses. 
14  Barber  Shops. 
10  Machine  Shops. 
10  Blacksmith  Shops. 
9  Furniture  Manu&ctoriea. 
8  Green -houses. 
8  Churches. 
6  Book-binderies. 
6  Livery  Stables. 
6  Billiard  Halls. 
5  Printing  Offices. 
5  Fish  Markets. 
5  Planing  Mills. 
5  Iron  Foundries. 
5  Public  Halls. 
5  Fire  Engine  Houses, 
o  Banks. 
4  Glass  Manufactories. 
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4   Pliotograph 

4  Hi>n7t.-i'ailr<.i!t(i  Subles. 
8  Public  Houses. 

8  Slaughter  Housob. 
3  Stone  Tarda. 

5  Poat-officei. 

S  Police  Stations. 

8  Carriage  Manu&ctorieB. 

8  Fountains. 

3  Oil  Factories. 

8  Luboratories. 

2  Clab  Stables. 

2  Club  Rooms. 

2  Cattle  Tards. 

2  Cow  Pastures. 

2  Paint  Shops. 

2  Brush  Manufectories. 

2  Cooper  Shops. 

2  Tin  Ware  Manufactories. 

2  Tallow  Manufactories. 

2  Bacon  Works. 

2  Cigar  Manufactories. 

2  Currier  Shops. 

2   Stftvutyi^e  FouiulriM. 

2  Chemical  Works. 

2  Boiler  Manu&ctories. 

1  Kulling  Mi  I. 

1  Tube  Works. 

1  Bleachery. 

1  Coffin  Manufactory. 

1  House  of  Correction. 

1  Laid  Works. 

1  Steam  Railroad. 

1  Nursery. 

1  Distillery. 

1  Brewery. 

1  Laundry. 

1  University. 

1  City  Hall. 
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1  Gymnasiam. 

1  Gas  Works. 

1  Steam  Tug. 

1  Lead  Pipe  Mnmifactory. 

1  Churcli  Organ  Mannfaciory. 

1  Piano  Forte  Manufactory. 

1  Marble  Works. 

1  Car  Manufactory. 

1  Keveraible  Paper  Collar  Co. 
^  1  Skating  Rink. 

1  Tobacco  Soap  Manufactory. 

1  Sausage  Manufactory. 
During  llie  year  tilteeii  meters  have  been  applied  to  tlie  prem- 
ises of  water-takers,  and  in  almost  every  case  the  rates  liave 
largely  increased.  The  more  general  use  of  meters  in  luanulac- 
turing  establishments  would  be  undoubtedly  of  great  advantage 
to  the  City  in  increasing  the  income  and  checking  the  waste. 

STATEMENT 


Bm  or  UiTsaa. 


Middlesex  Bli^Hcliery  • 
-North,  Moriam,  dt  Co. 
fioaion  and  I^wcll  RAllroaU 
I.eon  Goodall  &  Co.  .  . 
J.  P.  Squire  a  Co.  .  . 
Beal  &  Hooper  .  .  . 
New  England  Gluts  Co. 
American  Tubt  Works  . 
Billinsi  h  Bullock  .  .  . 
Welcii,  BiseloiT,  &  Co.  . 
Commons  Hall  .... 
Shawmul  Iron  Work* 
Bowman,  Urxtit,  &  Co.  . 
H.  0.  HouKhton  &  Co.  . 
Cambrii])ie  Laundry  .  . 
TobacL'o  Soap  Manufactu 
Broadnay  Glass  Works. 
John  A.  Ellis  &  Co.  .  . 
IIouw  of  Correction  .  . 
Union  Glass  Works  .  . 
BoElon  Chemical  Works 
C.  I-.  Jones  dt  Co.  .  . 
SoMon  Boiling  Mill     .     . 


inngL 
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In  the  early  part  of  the  year  the  premises  of  each  water-taker 
were  visited,  and  the  examinations  made  were  beneficial  to  the 
Citj,  as  in  many  places  daring  the  winter  months  there  is  a  great 
Eibility  of  i^aste  from  carelessness,  or  by  the  fixtures  being  out 
of  order. 

Bespectfolly  submitted, 

A.  F.  FIFIELD, 

Registrar. 


^^^      SUPERINTENDENT  OF  THE  WATER  WORKS.  ^B 

H                  To  the  Cambridge  Water  Bo«rd:  -                                                                       ^H 
H                   G-KNTLEHEM,  —  III  compliance  witli  the  ordinanre  providing  fl^H 

^K              ment  of  main  and  branch  pi]>es  laid,  their  size,  length,  Rtid  loe^^H 
^B             tioii,  together  with  all  gates,  stop-cocks,  waste-gales,  and  blow-|^^| 
^1             pipes  set  since  my  last  Report  in  the  following  streets: —            ^^| 

STBBETS. 

.» 

■-iB 

_                    Austin  S-reel,  Proapect  to  Essex  Street   . 
K                Auitin  Street,  Proapect  Street  west  to  3-inch  pipe 
H                  Appian  Way,  Garden  to  Brattle  Street   . 
^                AlUton  Street,  extended  eut  of  Pearl  Street 

Blackatone  Street,  extended  north   .... 

1 

i^^l 

Columbia  Street,  extended  .oiilh  to  WelBier  Avenue 
Columbia  Street,  extended  noHh  at  Coulan's   . 
Columbia  Street,  Court  at  Conlan's       . 
Charlo.  River  Street,  from  Monnt  Auburn  Street    . 
Copperlhwaite  Street,  from  De  Wolf  Street 

Cottage  Street,  Pleasant  to  Pearl  Street       . 
Charles  Street,  Court  to  Fifth  Street 
Court  Street,  Broadway  to  Main  Street 

^                    Dwia  Street,  Harvard  to  Centre  Street 

J 
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tV  Woir  Street,  eitendeil  to  Copperthwaite  Street 
EUur;  Str«e(,  firoatlirBy  to  Harvard  Slreel 
E't^bth  Strvet,  Otia  to  Thorndike  Street       . 
£Jm  Street,  extended  north  of  Hampabire  Street 
ElUirorih  Avenue,  extended  to  Cambridge  Streel 
Fonnh  Street,  Gore  lo  Cambridge  Street 
Foster  Street,  Irving  to  Foster  Court   . 
Foster  Coart,  south  from  Foster  Street     . 
Frtut  Street,  from  Forett  Street 
Follen  Street,  from  Concord  Avenue 
Franklin  St^ee^  Pleasant  lo  Putnam  Street 
;  I'th  Street,  Charles  lo  Cambridge  Street 
'^rden  Street,  Bond  to  Shepard  Street 
iidimlioii  Street,  Magazine  lo  Pearl  Street 
Uimillon  Street,  east  from  Pearl  Street 
Hancock  Sireet,  north  from  Franklin  Street 
HiUt&rd  Street,  from  Braille  Street 
Hampshire  Street,  Davia  lo  Portland  Street 
lootaD  Street.  Harvard  to  Main  Sireet 
InmBD  Street,  from  Broadway 
Irriog  Street,  Brattle  to  Foster  Street 
Kinoaird  Street,  Western  Avenue  to  3-incb 
Lee  Street,  Harvard  Street  to  4-iiiuh  pipe 
Jjopex  Street,  Pearl  to  Brookline  Street   . 
Lake  Street,  Pearl  lo  Magazine  Street 
2da)n  Street,  Inman  to  Pleas.tnt  Street 
Mmint  Auburn.  Holyoke  lo  Dunsler  Street 
^  Ijunt  Vernon,  from  North  Avenue 
-    -th  Avemie,  from  Kce  Sireet  . 
'    -Ion  Sireet,  from  Avon  Street 
'^■tii  Street,  Seventh  lo  Eighth  Sireet  . 
Otii  Street,  Court  lo  Second  Street 
Pumping  Main,  to  connect  new  Engine 
Pritice  Street,  Pleasant  to  Magazine  Street 
Putaam  Street,  extended  south 
PWasanI  Street,  M^n  to  Walnut  Street  . 
Prrry  Street,  from  Pearl  Street    . 
Portland  Street,  from  Hampshire  Street . 
Rwkvell  Street,  Pleasant  to  Hiver  Streel 
KvMirvoir,  discbai^B  pipe 
Ucsirvoir,  overflow  pipe 
Hfservoir.  overflow  to  Stand-pipe  into  liese 


pi]re 
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ll«servoir,  overflow  to  Stinil-ptpe 
State  Street,  neat  from  Village  Street      . 
Sydney  Street,  rrom  Front  Street 
Shepard  Street,  from  Garden  Street  to  *-incli  pij* 
SqnirB*!  Court,  from  Gore  Street .... 
SufTolk  Street,  Columbia  to  Norfolk  Street      . 
Soden  Street,  extended  north       .... 
Soden  Street,  Franklin  Street  to  !-incb  pipe   . 
Rprinft  Street,  from  Fiftli  Street  W  3-incb  pipe     . 
Temple  Street,  from  Austin  Street  (o  n-inub  [Hpe 
Union  Street,  Market  to  Hampshire  Street  . 
Vine  Street,  13  to  4  inch  pipe,  Court  Street     . 
Walsoo  Street,  from  Pearl  Street 
Webster  Place,  from  Pleasant  Street 
Webster  Street,  from  Plensant  Street  . 
Winsor  Street,  Harvard  to  Seliool  Street 
Warren  Street,  from  Gon>  Street 
Worcester  Street,  Norfolk  Street  to  3-incb  pipe 
Washington  Court,  from  Putnam  Street 
Well-room  lo  pond,  supply  for  Engine 

The  following  gate 
set  during  the  year:  - 


:,  stop-cocks,  and  blow-off  pipes 


BTRUn. 

HnoB. 

m^ 

DiKharge  pipe  east  side  of  Reservoir 

Discbarge  pipe  west  side  of  Reservoir            .         ■         .         . 

Inman  and  Main  SireeU 

Pleasant  and  Main  Streets 

Plewant  and  Cutingo  Streets 

Opposite  Rolling  Mill,  Portland  Street          .... 

l,inn«an  Street 

Maw>n  and  Brattle  Streets,  old  one  removed 

Main  and  Inmnn  Streets 

Main  and  Pleasant  Streets 

Gonlen  and  Hond  Streets 

Garden  and  Shepard  Streets 

Mn^Bxine  and  Hamillon  Streets 

PleaMnI  Street  and  Harrison  Avenue 

Pleasant  and  Cottajie  Streets 

■      I 

togbagk 

u 

«0 
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STREETS. 


Pleasant  and  Franklin  Streets      .... 

Pleasant  and  Walnut  Streets  .... 

Magazine  and  Lake  Streets 

Magasine  and  Cottage  Streets 

P^arl  and  Cottage  Streets 

Ckarles  and  Court  Streets,  4-inch  one  removed 

CIttries  and  Fiah  Streets 

Cambridge  and  Fifth  Streets    .... 

Hampshire  and  Davis  Streets        .... 

Hampshire  and  Portland  Streets 

Broadwajr  and  Ellery  Street,  4-inch  one  removed 

Hanrard  and  Ellery  Streets     .... 

Hanrard  and  Dana  Streets 

Broadway  and  Inman  Street,  4-inch  one  removed 

Waste  at  west  side  of  Reservoir  .... 
Magazine  and  Auburn  Streets 

ICIk  Street,  at  Bleachcry 

2Corth  Avenue  and  Mellen  Street    .        •. 
Magazine  and  Brooks  Streets        .... 
Cambridge  and  Fourth  Streets 
Harvard  and  Winsor  Streets         .... 
Idain  and  Winsor  Streets  .... 

£ssex  and  Harvard  Streets 

Haaspshire  and  Elm  Streets     .... 
North  Avenue  and  Day  Street      .... 

Rockwell  and  Pleasant  Streets 

Rockwell  and  River  Streets  .... 

Otis  and  Seventh  Streets  .... 

Otis  and  Tliird  Streets 

Cdnmbia  and  Harvard  Streets 

Jjee  and  Harvard  Streets 

Hydrant  Branch,  Harvard  and  Main  Streets    . 

Hydrant  Branch,  Trowbridge  and  Main  Streets    . 

Brattle  and  Irving  Streets        .... 

Appian  Way  and  Garden  Street  .... 

Lopez  and  Pearl  Streets 

Williams  and  Pearl  Streets 

Innian  and  Austin  Streets        .... 

MMn  Street,  hydrant  branch  opposite  City  Hall    . 
Pleasant  and  Somerset  Streets 

Pleasant  and  Prince  Streets 

Pleasant  and  Short  Streets        .... 


NUMBKB.i    SiZK. 


Inches. 
G 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


WATER  WORKS 


Plcaaaut  and  Park  StfeetB 

Pleasant  and  Warlaud  ScreeU 

Pleasant  and  Webster  Streets 

Pleasant  and  Webster  Court    . 

PleastDt  and  Auburn  Streets 

Pleasant  and  Green  Streets 

Lake  and  Pearl  Streets 

Erie  and  Pearl  Streets     .... 

Franklin  and  Pearl  Streets   . 

Franklin  and  Soden  Streets 

Franklin  and  Hanc:[N;k  Street 

Franklin  and  Hay  Streets 

Main  Street,  old  one  removed  on  bridge 

FnnkliD  Street,  hydrant  branch      . 

Charle*  and  Fourth  Sireet>  . 

Fifth  and  Vine  Streeu     .        . 

Fifth  and  Sprlag  Streets 

FiAh  and  Tbomdiko  Streets    . 

Fifth  and  Otis  Slrccl«  .... 

Sixth  and  Thnrndike  Streets    . 

Brattle  and  Uilliard  StreeU . 

River  and  Kinnaird  Streets 

River  and  Auburn  Streets    . 

North  Avenue  and  Mount  Vernon  Street 

Spring  and  Sixth  Streets 

Williams  and  Kver  StreoU       . 

Washinglon  and  Winsor  Streets   . 

Stjuire's  Court  anil  Gore  Street 

Ellsworth  AvenuL'atid  Cambridge  Street 

Appiati  Way  and  Brattle  Street 

Norivn  Sireol 

Perry  Street 

Sydnej'  Street      ..... 
North  Avenue  ..... 

Webster  Court 

Ilumilton  Street 

Sijnire's  Court 

Frost  Street 

Slntc  Street  

Mount  Vernon   Street  .... 


i 


WATER  WORKS. 


21 


RECAPITULATION. 


312  feet 

45  feet 

135  feet 

125  feet 

4,716  feet 

9^72  feet 

16,186  feet 

2,324  feet 


1 
1 

4 
2 
2 
21 
60 
4 


S6-inch 

24-inch 

20-inch 

16-inch 

12-inch 

6-inch 

4-inch 

3-inch 


ron  pipe, 
iron  pipe, 
ron  pipe, 
iron  pipe, 
iron  pipe, 
iron  pipe, 
ron  pipe, 
iron  pipe. 


Gkttes. 


•       . 


.       . 


•       * 


•       . 


24-inch. 
20-inch. 
1 2-inch. 
10-inch. 

8-inch. 

6-inch. 

4-inch. 

S-inch. 


Stop-Cooks. 


2-inch. 


Blow-off  Pipes. 

12 IJ-inch. 

There  have  been  507  supply-pipes  put  in  during  tlie  year,  making 
the  number  now  in,  3,117. 

The  expense  for  care  and  repairs  for  the  past  year  has  been 
unusually  large  in  consequence  of  the  very  cold  weather  durinc; 
the  past  winter,  the  frost  in  some  places  penetrating  six  and  a  half 
feet  deep,  freezing  many  of  the  supplies,  and  several  of  the  dead 
ends  of  main  pipes,  where  there  was  no  circulation  of  water. 
There  were  three  sets  of  men  employed  for  four  months,  most  of 
the  time  in  thawing  out  frozen  pipes. 

The  main  pipes  have  been  lowered  in  River  and  Kinnaird  Streets, 
and  47  supplies  connected  with  them,  and  other  pipes  which  froze 
up  last  winter  have  been  lowered  during  the  season. 

Number  of  leaks  in  supply-pipes,  16. 

Number  of  leaks  in  main  pipes  (iron)  123,  102  of  which  were 
at  the  joints  of  3,  4,  and  6-inch   pipes,  6  from   defect  in  pipes,  1 
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from  a  12  incli  and  3  from  20-inch  pipes  broken,  and  3  at  j<u 
of  10-inch  pipes  where  leaks  were  caused  Uv  settlement. 

8  leaks  in  ccment-pipea,  4  of  tliera  from  drivinj^-cocks  rusting  i 
the  connectiiin  with  irun,  requiring  new  iron  pipes  to  be  put  in^ 
4  of  them  from  leaks  througli  main  pi]ie  caused  by  settlemen 
and  one  from  the  blow  of  a  pick,  where  parties  were  excavatji 
for  drain. 

3  leaks  in  log,  and  thirty  feet  of  lug  were  taken  out,  and  a  3-in 
iron  pipe  laid  witli  quarter  bends,  to  give  the  town  of  Somervillon 
for  a  aewcr  which  came  directly  against  the  log- 
Water  was  blown  off  from  iron  pipes  30  times,  and  from  l« 
pipe  twice. 

There  have  been  20  new  hydrants  set  during  ilie  year,  and  j 
new  ones  to  replace  old  ones  taken  out. 

There  have  been  15  new  meters  set  during  the  year,  3  of  t 
in  place  of  old  ones  taken  out  and  of  little  or  no  value,  except  { 
old  metal,  making  27  meters  now  set ;  and  in  all  cases  where  a  \t 
quantity  of  water  is  used  the  rates  have  increased,  in  some  pitidl 
very  largely,  although  the  parties  had  complained  of  the  amoi 
of  their  hills  before  meters  were  set  on  their  premises. 

Average  number  of  gallons   pumped  daily  the   past 

year 1.732,75( 

Average  number  of  gallons  pumped  to  Reservoir  and 

Stand-pipe  for  each  hundred  pounds  of  coal  burned  56,0 

Average  daily  increase  over  last  year         .         .         .        471|SSl 
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STATEMENT 

OF  STOCK  ON   HAND  PERTAINING  TO  CONSTRUCTION, 

EXCLUSIVE  OF  TOOLS. 

36-inch  cast-iron  pipe. 
24-inch  cast-iron  pipes. 
20-inch  cast-iron  pipes. 
16-inch  cast-iron  pipes. 
12-inch  cast-iron  pipes. 
10-inch  cast-iron  pipe. 
8-inch  cast-iron  pipes. 
6-inch  cast-iron  pipes. 
4-inch  cast-iron  pipes.  • 
24-inch  cast-iron  Y. 
24-inch  cast-iron  i  bends. 
6-inch  cast-iron  ^  bend. 
10-inch  cast-iron  J  bends. 
6-inch  cast-iron  J  bends. 
4-inch  cast-iron  ^  bends, 
inch  cast-iron  T. 
inch  cast-iron  T. 
inch  cast-iron  T. 
inch  cast-iron  T's. 
inch  cast-iron  T's. 
inch  cast-iron  T's. 
inch  cast-iron  T. 
inch  cast-iron  T's. 
inch  cast-iron  T's. 
4-inch  cast-iron  T's. 
3-inch  cast-iron  T's. 
20  X  6-inch  cast-iron  cross. 
12  X  6-inch  cast-iron  cross. 
6  X  6-inch  cast-iron  crosses. 
6  X  4-inch  cast-iron  crosses. 
4-inch  cast-iron  crosses. 
3-inch  cast-iron  crosses. 
24-inch  cast-iron  sleeves. 
20-inch  cast-iron  sleeves. 
16-inch  cast-iron  sleeve. 


24  X 

20  i 

24  X  16-i 

24  X 

6- 

20  X 

6-1 

12  X 

6-1 

12  X 

4-i 

10  X 

6- 

6X 

6-i 

6X 

4-i 
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8 12-inch  cftst-iron  aleevi 

2 lO-inch  cast-iron  slee?) 

2  .         .        .        .        ..  8-inch  cast-iron  sleerv 

6  .....  •      6-inch  cast-iron  sleevi 
10 4-inch  cast-iron  sleevn 

9 B-inch  cast-iron  aleen 

1 24  X  10-inch  cast-iron  P 

4 12  X  6-inch  cast-iron  re 

9 6  X  4-inch  cast-iron  re 

7 4  X  3-inch  cast-iron  re 

1 4-inch  cast-iron  set-ofl 

4 hydrant  frames  and  o 

2 gate  frames  and  covei 

6 hydrant  bends. 

12 hydrant  boxes,  wood 

13 gate  boxes,  wood. 

24-inch  gate. 

20-inch  gate. 

IC-inch  gate. 

12-inch  gate. 

10-inch  gate. 

8-iiich  gate. 

9      *  .         .         .         .         .  6-inch  gates. 

7  .....         .         4-1  nch  gates. 

12         ....         .  3-inch  gates. 

2,400  lbs.  lead. 
200  lbs.  hemp  packing. 
Respectfully  submitted, 

AViM.  II.  PRATT, 

Supen'tii 
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REPORT 


CAMBUrUGE    WATER    BOARD. 


As  required  by  an  ordinance  of  the  Citj,  the  Cambridge  Water 
Board  herewith  present  to  the  City  Council  their  fifth 

ANNUAL    REPORT, 

Embracing  a  statement  of  the  progress  and  present  condition  of 
the  Works,  together  with  an  account  of  the  receipts  and  expen- 
"I'ltres,  clearly  demonstrating  the  fact  that,  without  any  increase  of 
water-rates,  the  receipts  hereafter  will  be  sufficient  to  pay  the  ex- 
pcuiies  and  interest,  and  pay  into  the  Slaking  Fund  a  sum  sufGcient 
•<!  meet  the  requirements  of  the  law. 

Ibecost  of  the  Works,  April  28,  1865,  was  .  .  $291,480.00 
Expended  for  extension  of  the  Works  for  the  year 

ending  Nov.  30,  1866 88,18^.74 

Eipended  for  extension  of  the  Works  for  the  year 

ending  Nov.  30,  1867 188,625.06 

Expended  for  extension  of  the  Works  for  the  year 

ending  Nov.  30,  1868 160,496.38 

Expended  for  extension  of  the  Works  for  the  year 

ending  Nov.  30,  1869 99,313.51 

Total  cost'of  the  Works,  Nov.  30,  1869     .     $828,100.69 

Beceipts  from  water-rates  for  the  year  ending  Nov. 

30,  1869 $76,149.30 

Receipts  from  water-rates  for  the  year  ending  Nov. 

30,  1868 " 63,747.42 

Increase  of  watci-ratea $12,401.88 
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Beceipis  from  all  sources  for  the  year  ending  Nov. 

30.  1869 $91,347.92 

Receipts  from  all  Bources  for  the  year  ending  Nov, 

30,  1868 79,434.56 

Increase  of  receipts  in  1869 ^11,913.36 


Total  Cosh  Receipts  for  the  yenr  ending  Nov.  30, 

1869 ^91,347.92 

Expended  for  care  and  repiur  account     $20,082.91 
Expended  on  supply  account  .     .     .       13,465.91 

Interest 46,344.00 

79.892.82 

unexpended $11,455.10 


For  a  more  detailed  statement  of  the  6nancial  account  of  the 
Works,  we  would  refer  you  to  the  accompanying  Report  of  the 
Water  Registrar. 

The  Sinking  Fund  established  for  the  final  liquidation  of  the 
Water  Bonds  amounted  on  the  first  day  of  July,  1869,  to 
$27,726.44. 

Since  the  first  of  April  last  no  Superintendent  has  been  em- 
ployed, but  the  work  has  been  performed  under  the  direction  of 
difierent  members  of  the  Board. 

A  new  coal  shed  lias  been  built  upon  land  proposed  to  be  con- 
Teyed  to  the  city  by  Jacob  Hiltinger,  Esq.  The  rear  wall  around 
the  engine-house  has  been  relaid,  and  the  old  pumps  have  been 
connected  with  the  new  well-room. 

The  twelve-inch  pipe,  which  formerly  connected  the  pumps  with 
the  reservoir,  has  been  taken  up,  and  laid  down  in  North  Avenue 
and  Everett  Street,  and  it  is  intended  to  continue  the  twelve-inch 
pi{)e  through  Oxford  Street  from  Everett  to  Sacramento  Street, 
there  to  connect  with  the  six-inch  pipe  in  Sacramento  Street  as 
soon  as  the  main  drain  shall  be  completed  through  Oxford  Street, 
it  not  being  deemed  safe  to  lay  it  before. 

In  the  progress  of  the  work  the  present  year  we  have  laid  of 
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12-inch  [lipe 2,131  feet. 

6-inch  pipe 14,972    " 

4-inch  pipe 16,075   **' 

3-iiich  pipe 1,229    " 

Ij-inch  pipe 130    " 

Total  amount  of  pipe  laid,  34,577  feet,  or  about  six  and  threo- 
j  quarter  miles. 

It  will  be  perceived  that  the  Board  have  adopted  the  practice  of 
using  larger  sized  pipes  than  heretofore,  believing  it  to  be  for  the 
I  interest  of  the  city. 

The  reservoir,  of  the  permaoency  of  which  there  was  some 
apprehension  at  the  time  of  presenting  our  laat  Annual  Report, 
proves  to  be  a  very  substantial  structure,  and  we  feel  confident  will 
give  entire  satisfaction. 

The  new  putnps,  which  at  the  close  of  the  last  year  had  not  been 
fully  tested,  have  been  in  constant  use,  tlieir  weak  points  have 
been  developed,  and  all  necessary  repairs  made  promptly  by  and 
at  the  expense  of  the  Contractors,  and  we  are  confident  that  we 
now  have  the  machinery  in  moat  perfect  order,  completed  fully  up 
to  the  terms  of  the  contract. 

The  care  and  repair  account  is  somewhat  increased  over  that  of 
former  years,  but,  as  an  offset,  this  increase  is  more  than  compen- 
sated for  in  the  excess  of  coal  on  hand  over  that  of  the  previous 
year,  there  being  on  hand  at  the  present  time  about  five  hundred 
and  Jif^y  tons  ugainat  a  few  tons  last  year,  which  leaves  the  actual 
expense  for  care  and  repairs  for  the  current  year  less  than  that  of 


Thirty-two  new  meters  have  been  set  in  connection  with  the 
larger  supplies,  making  the  number  now  in  use  fifty-eight.  Fifty- 
two  fire  hydrnnts  have  been  set,  making  the  whole  number  now  in 
nse  one  hundred  and  ninety-three.  Four  hundred  and  fifty-six 
new  supply  pipes  have  been  put  in,  making  the  whole  number 
I  ibree  thousand  five  hundred  and  seventy-three. 

The  annexed  Schedule  gives  a  definite  statement  of  the  location 
I  of  tlie  pipe,  and  a  full  description  of  all  branches  of  work  done 
I  the  present  year. 
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Amoiy  Street,  from  BroaUway 

Antrim  Street,  from  Broaiiway 

Alliens  Street,  from  Mount  Aubum  Street 

Auburn  Court,  from  Auburu  Street 

Auburn  Street,  from  lerminUB  easterl;  to  connect 

Aubum  Street,  to  c-onnecl  with  Pearl  Street 

Beilford  Street,  from  Porter  Street 

Bigelow  Street,  from  Harvard  Street 

Bifielow  Street,  from  Main  Street 

Bixby  Place,  from  Front  Street 

Bon-  Street,  from  Main  Street     ....  - 

BuwJoin  Street,  extended 

Brooklino  Street,  from  Walnut  to  Erie  Street 

Brookline  Street,  from  Aubum  Street  loulh  to  connect .... 

Chariea  Itirer  Street,  extended 

Columbia  Street,  from  Brondtray  to  Cambridge  Street .... 

Copperthwaite  Street,  extended 

Dyko  Street,  from  Charles  River  Street 

Ea<t  Street,  from  Bridge  Stmct 

Eliot  Street,  from  Briglilun  Street 

Ellery  Street,  from  BnadivBy  norlherly 

EUery  Street,  from  Main  to  HaTTard  Street 

Elm  Street,  norlherly  to  connect 

Euex  Street,  ttota  terminus  to  connect  with  Main  Street  .    .    . 
Everett  Street,  from  Oxford  Street  to  North  Avenue,  llirough 

Nortii  Avenue  to  Holme*  Plaw 

Pollen  Street,  emended 

Foorlh  and  Vinu  Strceta,  to  connect  irith  Tine  Street  .... 

Franklin  Street,  from  Sidney  Street 

Front  Street,  southerly  for  Blow^ifT 

Oilpin  Street,  from  Wasliington  to  School  Street 

Gore  and  Bridge  Streets,  OotD  Fourth  Street  to  FrisoD  Point     . 

Green  Street,  from  Sidney  to  Brooktlne  Street 

Oreea  Street,  from  terminus  acrosa  Bay  Street 

Green  Street,  from  terminus  toward  Magazine  Street    .... 

Hainpihire  Street,  (rota  Columbia  to  Winaor  Street 

Hampahire  Street,  tlvm  Columbia  Street  wcaterlj'  to  connect 
Harvard  Street,  ftom  Columbia  to  Cherry  Street  to  complete  line 

Billiard  Street,  from  Brattle  Street 

Holyokc  Street,  to  connect  with  Harvard  Street 

HcJyoke  Place,  to  connect  with  Mount  Auburn  Street   .... 
Howard  Street,  froiu  Wealern  Avenue  to  River  Street  .... 

Inman  Street,  extended  northerly 

Jay  Street,  from  Western  Avenue  northerly 

Jetferaon  Street,  from  Wnrrcn  Street 

Iimibert  Street,  from  Cambridge  to  Gore  Street 
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Uiguittn  Street,  from  Wubster  lo  Aubum  Street 

Hi^De  Street,  from  Erie  m  WTBlnut  Slreel 

Mttket  Sm«t,  from  Columbia  to  Elm  Street 

Ibnb  Court,  extended 

Hvore  Street,  Groadway  to  Wa«hingion  Street 

Jbnal  Auburn  Street,  from  Brighton  Street  westerly    .... 

Mount  AubuTD  Street,  frvoi  FuluBin  Street  ireiterly  to  conotKt 

Unnluck  Street,  from  Hampahire  Street 

Korfelk  Street,  from  Broadnajr  to  Harvard  Street 

■hik  Street,  frvm  Cambridge  to  Houghton  Street  ..,,.. 

Oak  Street,  from  Houghton  north  to  connect 

Orthirf  Street,  from  Rusaell  Street 

Osfbrd  Street,  from  Forest  Street  northerly 

Otfbrd  Street,  frvm  HarrU  Street  «outheriy 

Park  Street,  lo  coQDCct  with  Pleassnt 

Pearl  Street,  from  AUslon  to  Walnut  Street 

PettiDgiU  Court,  from  Second  Street 

Porter  Street,  from  Warren  Street 

Bayniond  Street,  from  Linneon  Street 

and  Street,  from  IiYost  Street 

Bcbool  Street,  to  connect  with  Cherrj  Street 

Behool  Street,  from  terminus  to  connect  with  Main  Street ,     .     . 

School  Court,  extended 

td  and  Spring  Streets,  from  terminus  to  Third  Street     .     . 

Sixth  8tt«et,  from  Cambridge  to  Gore  Street 

Sixth  Street,  from  Spring  to  Charlei  Street 

Spring  Street,  from  Eighth  Street  westerly 

^ring  Street,  to  connect  with  Fourth  Street 

State  Street,  from  Front  to  Village  Street 

Tenner  Court,  from  Orchard  Street    ....         

Thotndike  Street,  to  comiect  dead  ends  between  Fourth  and 

Tiftb  StreeU 

remoDt  Street,  from  Cambridge  to  Webster  Avenue    .... 

lyowbridge  Street,  from  terminui  to  hlaia  Street 

~~  a  Street,  from  Hampshire  Street  northerly  to  connect  .  . 
Valentine  Street,  from  Pearl  Street  easterly  to  connect .... 

Walnut  Court,  from  Magaxioe  Court  nortiierly 

Walnut  Street,  from  Magazine  to  BrooUine  Street 

Watren  Street,  loutherij  from  terminus  to  connect  with  Cum. 

Mdge  Street 

Washington  Street,  from  Monre  to  Gilpin  Street 

Waadefl  Street,  from  Uxford  Street  to  connect 

WUlaw  PUce,  from  Cambridgu  Street 

Wlnthrop  Street,  from  Brighton  Street  easterly 

Wiulhiop  Street,  extended  from  terminus  westerly 
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The  following;  gates  niid  blow-off  pipes  have  been  set  duri«»i 
the  year :  — 


Bigelow  nnd  Hnrvard  Streets 

Bow  Street  at  Reservoir 

Bnitilc  and  Uillinrd  StreetB 

Bridge  and  East  Streets 

Brighton  and  Eliot  Street" 

Broadw»y  and  Ainory  Street,  hi  place  of  i-incli  removed  , 

Broadwiiy  and  Antrim  Street 

Bruadway  and  Columbia  Street       

Broadway  and  Ellery  Street,  in  place  of  4-inL;h  removed    . 

Broadway  and  Moore  Street 

Broadway  and  Norfolk  Street 

Brooliline  and  Auburn  Street* 

Bnxikline  and  Green  Streets 

Brookline  and  Walnut  Streets 

Cambridge  and  Columbia  Streets 

Cambridge,  near  Bans  Street 

Cambridge  and  Lambert  Streeta 

Cambridge  and  Oak  Streets 

Cambridge  and  Siitli  Streets 

Cambridge  aod  Treraonl  Streets 

Cambridge  and  Warren  Streets 

Cambridge  Street  and  Willow  Flocu 

Columbia  and  Market  Street* 

Fourth  and  Spring  Strecta 

Fourtli  and  Vine  Streets 

Fnyt  and  Forest  Streets 

Gore  and  Second  Streets ■     , 

Oore  and  Warren  Streets 

Hampahlre  and  Columbia  Streets 

Hampshire  ood  Columbia  Slrecta 

Hampshire  and  Elm  Streets 

Hampshire  and  Union  Streets 

Hampshire  and  Winsor  Streets 

Barrard  and  Cherry  Streets 

Horrard  and  Columbia  Streets 

Harvard  and  Holyoko  Streets 

Harvard  and  Hoore  Streets 

Harvard  nnd  Korfolk  Streets 

Hydrant  Brwich,  Bridge  and  Short  Strecta 

Hydrant  Branch,  Everett  Street 

Hydrant  Branch,  Everett  and  Oxibrd  Streets   ... 
Hydrant  Branch,  North  and  East  Streets 
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STREETS. 


NuMBcm. 


^jrdnmt  Branch,  North  Avenue  and  Jarvis  Street 

^^dnmt  Branchy  West  Boston  Bridge 

^^-oniuean  and  Raymond  Streets 

-^Iigszme  Court  and  Magazine  Street 

^lagszine  and  Auburn  Streets 

^ligazine  and  Cottage  Streets 

^lagazine  and  Short  Streets 

Alagazine  and  Walnut  Streets 

^iain  and  Bigelow  Streets 

3lain  and  Bow  Streets 

3fain  and  Cherry  Streets,  in  place  of  old  one  removed  .... 

Main  and  EUery  Streets,  in  place  of  4-inch  removed 

Main  and  Essex  Streets 

BCain  and  School  Streets 

Moore  and  Hastings  Streets 

Mount  Auburn  Street  and  Holyoke  Place 

North  Avenue  and  Holmes  Place 

North  Avenue  and  Roseland  Street 

North  Avenue  and  Wendell  Street,  in  place  of  old  one  removed . 

Ordiard  Street  and  Tenney  Court 

Oxford  and  Everett  Streets 

Oxford  and  Harris  Streets 

Pearl  and  Valentine  Streets 

Pearl  and  Walnut  Streets 

Putnam  and  Mount  Auburn  Streets 

RiTer  and  Howard  Streets 

School  and  Cherry  Streets 

School  and  Gilpin  Streets 

Second  and  Cambridge  Streets 

Sixth  and  Spring  Streets 

Third  and  Spring  Streets 

Warren  and  Porter  Streets 

Washington  and  Moore  Streets 


Sbs. 

Inchtt. 
4 
4 
6 
8 
6 
6 
6 
6 
6 
4 
4 
6 
6 
4 
4 
8 
12 
4 
4 
4 
12 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 


BLOW-OFF  PIPES. 


STREETS. 


NUXBIE. 


Sbb. 


Bedford  Street 

Bii%yPlace 

Charles  River  Street 

Dyke  Street 

Eliot  Street 

Franklin  Street 

2 


Inches. 

li 
U 
U 
li 
U 
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STRBBTS. 


NUMBEK. 


Front  Street 

Green  Street ! 

Green  and  Baj  Streets \ 

Jaj  Street | 

Jetknon  Street  I 

Mount  Auburn  Street I 

Murdock  Stxeet ! 

Oxford  Street I 

Porter  Street ! 

Raymond  Street I 

School  Court 

Sixth  Street I 

Tennej  Court 

Wendell  Street , 

Willow  Place | 

Winthrop  Street | 


SlUE. 


Ioch4 


RECAPITULATION. 

2,181  feet 12-inch  iron  pipe. 

14,972  feet 6-inch  iron  pipe. 

16,076  feet 4-inch  iron  pipe. 

1,269  feet d-inch  iron  pipe. 

180  feet li-inch  iron  pipe. 

GATES. 

2 12-inch. 

1 10-inch. 

26 6-inch. 

47 4-inch. 

2 8-incli. 

BLOW-OFF  PIPES. 
28 li-inch. 


Statement  of  total  number  of  feet  of  main  and  branch  pipes, 
gates,  stop-cocks,  &c.,  laid  to  Dec.  1,  1869  :  — 

812      feet 86-inch  iron  pipe. 

6,165      feet 24-inch  iron  pipe. 

18,282^*^  feet 20-inch  iron  pipe. 
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125      feet 16-iiich  iron  pipe. 

17,204      feet 12-iiich  iron  pipe. 

12^290  <L  feet 10-inch  iron  pipe. 

5,916X  feet 10-inch  cement  pipe. 

600      feet •    8-inch  iron  pipe. 

786^  feet 8-inch  cement  pipe. 

87,224      feet 6-inch  iron  pipe. 

9,565X  feet 6-inch  cement  pipe. 

111,918^  feet 4-inch  iron  pipe. 

8|928^^  feet 4-inch  cement  pipe. 

40,848      feet 8-inch  iron  pipe. 

180      feet li-inch  iron  pipe. 

WATER-GATES. 

4 24-inch. 

4 20-inch. 

1 16-inch. 

17 12.inch. 

10 10-inch. 

5 8-inch. 

55 6-inch. 

185 i-inch. 

10 Sinch. 

STOP-COCKS. 

70 2-inch. 

2 IJ-inch. 

WASTE-GATES. 

1 6-inch. 

3 4-inch. 

5 8-inch. 

4 2-inch. 

BLOW-OFF  PIPES. 
185 IJ-mch. 

• 

Total  number  of  feet  of  pipe  laid,  280,373^^,  or  about  53f 
miles. 

Number  of  leaks  in  supply  pipes,  23. 

Number  of  leaks  in  main  pipes,  133,  103  of  which  were  at  the 
joints,  6  caused  by  driving-cocks  coming  out  of  main  pipes,  4  from 
defective  pipes,  4  caused  by  settlement,  6  leaks  in  cement  pipes,  7 
leaks  in  aqueduct  logs,  and  3  leaks  in  blow->off  pipes. 
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Water  was  blown  off  main  pipes  27  times. 

Nine  fire  hydrants  and  thirty-five  gates  linve  been  raised  to  con- 
form to  the  cliange  of  grade  in  the  streets. 

Twcnty-eiglit  Burncttized  hydrant  boxes,  and  three  gale  boxes 
have  been  put  in,  in  place  of  old  ones  decayed. 

Whole  number  of  gallons  pumped  the  last  year     .  588,763,182 

DaOy  average 1,617,481 

Average  number  of  gallons  pumped  to  Reservoir 
and  Stand-pipe  for  each  hundred  pounds  of 

coal  burned 73,877 

Average  daily  decrease 115,274 

Amount  of  coni  used  during  the  year        398  tons,  9  cwt.,  50  lbs. 

To  perform  this  work  the  services  of  the  pumps  are  required 
only  eight  hours  in  twenty-four.  For  five  hours  the  water  is 
delivered  into  the  reservoir  at  a  height  of  about  seventy-three  feet, 
and  for  three  hours  it  is  delivered  through  the  stand  pipe  at  a 
height  of  about  ninety  feet.  Although  the  pumps  are  registered 
at  a  capacity  of  five  million  gallons  per  day,  yet  the  raising  that 
amount  of  water  evidently  does  not  exhaust  their  capacity,  whicJi 
is  the  best  evidence  to  be  obtained  of  the  perfection  and  ability  of 
the  machinery  furnished  by  Mr.  Worthington,  under  his  contract, 
and  of  the  efficient  manner  in  which  the  Works  have  been  conducted 
by  our  present  Engineer,  Mr,  Thomas  G.  Bruce. 


STATEMENT 

or  STOCK  ON  HAND  PEBTAINING  TO  CONSTRUCTION,  EXCLDSIVK  or  TOOLS. 

1 36-inch  cast-iron  pipe. 

2 24-inch  cast-iron  pipes. 

4 20-inch  cast-iron  pipes. 

2 16-inch  cast-iron  pipes, 

10 12-inch  cast-iron  pipes. 

3 8-inch  cast-iron  pipes. 

617 6-inch  cast-iron  pipes. 

594 4-inch  cast-iron  pipes. 

I 3-inch  cast-iron  pipes. 
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2 6-inch  cast-iron  oiF-set  pipes. 

5 4-inch  cast-iroa  oiF-set  pipes. 

1 24-inch  cast-iron  Y. 

2 24-inch  cast-iron  ^  bends. 

3 12-inch  cast-iron  ^  bends. 

6 '    6-inch  cast-iron  ^  bends. 

7 4-inch  cast-iron  ^  bends. 

9 10-inch  cast-iron  ^  bends. 

1 8-inch  cast-iron  j^  bends. 

6 4-inch  cast-iron  ^  bends. 

1 24  X  20-inch  cast-iron  T. 

1 24  X  16-inch  cast-iron  T. 

1 24  X     6-inch  cast-iron  T. 

4 20  X     6-inch  cast-iron  T's. 

2 12  X     6-inch  cast-iron  T's. 


24  X 

20  X 

12  X 

12  X 

10  X 

8  X 

6X 

5 .,.12X    4-inch  cast-iron  T^s. 

3 10  X    6-inch  cas^i^on  T's. 

1 8  X    4-inch  cast-iron  T. 

23 6  X    4-inch  cast-iron  T's. 

2 12-inch  cast-iron  T's. 

24 6-inch  cast-iron  T's. 

4-inch  cast-iron  T. 

3-inch  cast-iron  T. 

20  X  12-inch  cast-iron  cross. 

20  X     6-inch  cast-iron  cross. 

6 12X     6-inch  cast-iron  crosses. 

5 12X     4-inch  cast-iron  crosses. 

29 6  X    4-inch  cast-iron  crosses. 

25 6-inch  cast-iron  crosses. 

48 4-inch  cast-iron  crosses. 

2 3-inch  cast-iron  crosses. 

2 24-inch  cast-iron  half  sleeves. 

1 20-inch  cast-iron  half  sleeve. 

1 16-inch  cast-iron  sleeve. 

1 12-inch  cast-iron  sleeve. 

7 12-inch  cast-iron  half  sleeves. 

3 10-inch  cast-iron  half  sleeves. 

1 10-inch  cast-iron  sleeve. 
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2 8-inch  cast-iron  sleeves. 

3     ••••»...     .       8-inch  cast-iron  half  sleev 

1 6-inch  cast-iron  half  sleev 

11 6-inch  cast-iron  sleeves. 

7 •       4-inch  cast-iron  sleeves. 

1 4-inch  cast-iron  half  sleev 

7 3-inch  cast-iron  sleeves. 

1 24  X  12-inch  cast-iron  red 

11 12  X     6-inch  cast-iron  red 

3 10  X     6-inch  cast-iron  red 

3 8  X     6-inch  cast-iron  red 

21 6  X    4-inch  cast-iron  red 

7 hydrant  frames  and  covers. 

20 gate  frames  and  covers. 

5 hydrant  bends. 

3 3-inch  fire  hydrants. 

5 Burnettized  hydrant  boxes. 

47 .  Burnettized  gate  boxes. 

4 Burnettized  meter  boxes. 

24-inch  gate. 

20-inch  gate. 

16-inch  gate. 

12-inch  gate. 

10-inch  gate. 

8-inch  gate. 

22 6-inch  gates. 

9 4-inch  gates. 

7 3-inch  gates. 


1^-inch  blow-offs. 


972  lbs.  lead. 

333  lbs.  hemp  packing, 

All  which  is  respectfully  submitted. 

JOHN  SARGENT, 
CHAS.  H.  SAUNDERS, 
ROBERT  DOUGLASS, 
A.  K.  P.  WELCH, 
SAMUEL  SLOCO>m, 
HENRY  W.  MUZZEY, 
C.  W.  KINGSLEY, 


Can 
Wate. 


REPORT 


THE     WATER    REGISTRAR. 


To  lie  Cambridffe  Wuler  Baaiii :  ~ 

Gentlemen,  —  In  compliance  with  the  provisions  of  the  ordi- 
nance for  the  care  and  management  of  the  Cambridge  Water 
Works,  the  undersigned  respectfally  siibmits  the  following  Report 
of  receipts  and  expenditures  for  the  year  ending  Nov.  30,  1869. 


Water-rates $76,149.30 

Supply  account  for  pipe,  laying,  repairing,  &c.      .      .  14,150.23 

Cash  received  from  Engineer  for  rent  of  house     .     ■  300.00 

Caali  received  for  pasturage  on  land  in  Somerville      .  16.00 

received  from  City  of  Cambridge  for  old  stone  .  250.00 

Cash  received  from  sales  of  old  iron 482.39 


Total  cash  receipts  from  nil  sources $91,347.92 

All  of  which  has  been  paid  into  the  City  Treasury. 

Expenditures. 

The  expenditures  for  the  care  and  management  of  the  Works  for 
the  year  ending  Nov.  30,  1869,  have  been  as  follows  :  — 

»re  and  repairs $7,492.30 

For  pumping  service 9,732.29 

For  office  expenses 2,857.32 

Total  amount $20,082.91 

The  expenditure  on  tlie  extension  of  the   Works   for 

Uie  year  ending  Nov.  30,  1869,  was $99,313.51 
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The  expenditure  on  supply  account  for  the  year  end- 
ing Nov.  30,  1869,  was $13,465.9^ 

Beceived  for  water-rates  for  the  year  ending  Nov.  30, 

1869 76,149.3 

Expended  for  the  care  and  management  of  the  Works    20,081. 


Balance  in  favor  of  the  Works $56,067.35^ 

Supply  Aooount. 

Cash  received  on  above  account      .     .     .  $14,150.23 

Now  due 6,878.13 

$21,028.36 

There  was  reported  as  due  Dec.  1,  1868  .     $5,314.55 

Since  expended 13,465.91 

.     18,780.46 

Balance  in  favor  of  account $2,247.90 

During  the  year  the  water  has  been  turned  off  for  non-payment 
of  rates  thirty-seven  times.  Of  this  number  twenty-seven  have 
been  let  on,  leaving  a  balance  of  ten  still  remaining  off. 


STATEMENT 

SHOWINQ  THE  NUMBER  OF  FAmLIBS,  STORES,  HANUFAOTORIES,  fcc,  SUPPLIED  WFTH 

FRESH  POND  WATER  TO  DEC.  1,  1869. 

4863  FamUies. 
402  Stables. 
272  Hand  Hose. 
193  Fire  Hydrants. 
148  Stores. 

58  Stationary  Engines. 

34  Boarding-houses. 

29  Reservoirs. 

19  Saloons,  and  Victualling  Houses. 

19  School-houses. 

16  Soap  Works. 

15  Bakeries. 

13  Barber  Shops. 
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13  Fish  Markets. 
13  Meat  Markets. 
11  Blacksmith  Shops. 
10  Furniture  Maoufectories. 
9   Green-houses. 
9  Machine  Shops. 
8  Churchea. 
8  Printing  Offices. 
8  Tallow  Manufactories. 
7  Livery  Stables. 
6  Photograph  Booms. 
5  Banks. 
5  Billiard  Booms. 
5  Public  Halb. 
5  Public  Houses. 
4  Book-binderies. 
4  Fire-engine  Houses. 
4  Fountnins. 
4  Pinning  Mills. 
4  Police  Stations. 
4  Horse-railway  Stables. 
4  Post-offices. 
4  Stone  Yards. 
3  Brush  Manufactories. 
3  Club  Rooms. 
3  Harness  Shops. 
3  Iron  Foundries. 
3   L»bor»toi'ie(-, 
3  Slaughter  Houses. 
2  Bacon  Works. 
2   Box  Miinufactories. 
2   Carriage  Manufactories. 
2  t'altle  Yiii-ds. 
2  Chemical  Works. 
2  Club  Stables. 
2  Cooper  Shops. 
2  Cotton-waste  Manufactories. 
2  Cow  Pastures. 
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^^ 

1                               2  Depots. 

1 

L 2  Libraries. 

J 

^^^1                   2  Nurseries. 

^^^^M 

^^^H                  2  Oil  Manufactories. 

j^^^M 

^^V                   2  Tin-ware  Manufactories. 

^^^^^ 

P                             1  Beer  Manufactory. 

^^^H 

1                                   1  Bleachery. 

^^^H 

1                                   1   Boiler  Manufactory. 

^^^^H 

I                                1  Bone  Manufactory. 

^^^H 

1  Brass  Foundry. 

^^H 

1  Brewerv. 

^^^^^1 

1  Brick  Yard. 

'  ^^^1 

1  Cigar  Manufactory. 

^^H 

1   City  Hall. 

^^^^M 

1  Currier  Shop. 

^^^^1 

1  Distillery. 

^^^H 

^^M                    1  Gas  Works. 

^^^^1 

^m                   1  Gymnasium. 

^^^H 

^^m                    1  Lard  Works. 

^^^^M 

1  Laundry. 

^^^M 

1  Lead-pipe  Works. 

^^^^1 

1  Looking-glass  Manufactory. 

^^^H 

1  Marble  Works. 

^^^^1 

1  Masonic  Hall. 

^^^^1 

1  Organ  Manufactory. 

^^^1 

1  Piano  Manufactory. 

^^^^1 

1  Reversible  Paper  Collar  Co. 

^^^H 

^1                      1  Rolling  Mill. 

^^^1 

^^H                    ]   Sausage  Manufactoty. 

^^^1 

^^f                       1   Steam  Railroad. 

^^^^1 

B                               1  Stereotype  Fouitdry. 

^^^1 

1                               1  Sugar  Refinery. 

^^^1 

1                               1  Tube  Works. 

^^^H 

[                                 1  University. 

^^H 

1                               1  Vinegar  Manufactory. 

■^H 

During  the  year  thirly-two  meters  have  been  app 

ied  to  the  prem-    1 

,    ises  of  water-takers,  making  the  total  number  now  ic 

use  fifty-eight ;     j 

t  they  are  attached  to  a  variety  of  establishments  as 

follows:—           J 

K 


WATER  WORKS, 


StKB  or  KKTSBS. 

llDA-jlkHh. 

lMi.llteti. 

HHh. 

■  l><>h.|4lKh, 

Middlesex  Bleaehery : 

North.  Mcriam,  &  Co.     .                   j 

1* 

r 

.  .   1 

Boatoa  &nd  Lowell  Railroad  Co.  .      .     . 
Leon  Goodal!  &  Co.    .    .    .       i  .     . 

1         .      . 

J.  P.  Sqoire  &  Co.     .     .     . 

Sew  England  Glass  Co.    .    .    . 
American  Tube  Works  .... 

'.  '.\'.  '. 

WelcE,  Bipelow,  &  Co 

CoDimoDs  Hall 

Shainnut  Iron  Works     .... 

r 

) 

I 

1 
I 

"l" 
1 

'i' 

S 

T 

BosWn   Chemical   Works    .     .     . 

. . 

Miller  Crabbie 

■  ■ 

1 

> 

1 

1 
1 

1 

1 

T 

1 

Cambridge  Gas  Light  Co.    .    .    . 
L.  Kinsley  &  Co 

2 

1 

1 

1 

1 
1 

Eagle  Sugar  Refinery     .... 

■  ■ 

UnioD  RaUway  Co! 

10  WATER  WORKS. 

During  the  year  the  premises  of  each  water-taker  have  bw 
visitetl,  and  the  examinations  made  have  resulted  in  the  correctid 
of  the  rates  to  the  advantage  of  the  city. 

Bespectfiilly  submitted. 

A.  F.  FiFIELD, 


REPORT 


■RTJSTEES    OP    THE    SINKING    FUND    OP  THE    CAM-  ' 
BRIDGE    WATER    WORKS. 


TaE  undersigned,  in  compliance  with  the  request  of  the  City 
Council,  herewith  Gubmit  n  detailed  statement  of  the  formatloa 
and  present  state  of  the  Sinking  Fund  of  the  Cambridge  Water 
Works,  with  the  date  and  amount  of  each  addition,  taken  from  the 
<book8  of  the  City  Treasurer  as  made  up  to  June  30,  18H9. 

It  appears  that  ttie  Water  Works  were  purchased  by  the  city. 


April    28,  1865  ;    and  that  the  Sinking  Fund  account  ^ 
opened  for  the  year  ending  June  30,  1866,  as  follows  ; 

30,1866. 

Seceived  of  the  Water  Registrar,  for 
ratca  and  supplies,  &c.,  fur  the 
year  ending  this  day       ....     147,855,48 

Less  amount  of  expense  for  care  and 

repair  during  the  same  period  .     .      41,929.76 


Balance  of  earnings  over  expense       $5,925.72 
Interest  on  cash  balances   in   Treasury 

during  the  year 442.05 

Amount  passed  to  the  credit  of 

aaid  Fund,  June  30,  1866 

JvK  SO,  1867. 

Received  of  the  Water  Registrar,  for 
rates  and  supplies,  &c.,   for   the 


I  first 


I 


year  ending  this  day 


J 
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1 

Amounts  brought  forward  . 

♦56,056.57 

♦6,367.7: 

Leas  amount  of  expense  for 

care  nnd  repair  during 

1 

the  same  period   .     .    $44,030.96 

Discount    on    bonds    sold 

during  the  year  1866        1,067.21 

45,098.17 

Balance  of  earnings  over  expense 

»10,!I58.40 

Interest  on  cash  balances  in  Treasury 

during  the  year 

1,227.66 

One  year's  interest  on  Fund  $6,367.77 

to  this  date 

Amount  passed  to  the  credit  of 

382.06 

said  Fund,  June  30,  1867     . 

«12,56S 

yuiv  80,  1868. 

Received  of  the  Water  Registrar,  for 

rntes    and    supplies,    £e.,     for    the 

year  ending  this  day    .     .     ...     . 

♦65,040.66 

Interest  on  cash  balances  during  the  year 

3,215.58 
(68,256.24 

Less  amount  of  expense  for 

care  and  repair  during 

^m 

the  same  period   .     .    $61,395.39 

^H 

1            Discount   on     bonds    sold 

^H 

during  the  year  1867        2,809.11 

64,204.50 

n 

Balance  of  earnings  over  expense 

»4,051.74 

1 

(Interest  on  $382.06,  see  below.) 

1 

One  year's  interest  on  Fund  to  this  date 

1 

$18,553.83     

1,113,23 

1 

Amount  carried  forward    .     .     , 

•5,164.97 

1 

♦18,935.8 

J 

l^_ 

WATKR  WOBKS.  S8 

Amount  brought  forward |18,!)35.89 

Amount   pnssed  to  the  credit  of 

eaid  Fund,  June  30.  1868 5,164.97 

Amount  of  Fund,  June  30,  ISIJS, 

as  per  account $24,100.86 

Jum  30,  1869. 

Received  of  the  Water  ■Registrar,  for 
mtes  and  supplies,  &c.,  for  the 
year  ending  this  day    ....      $80,434.56 

Leea  amount  of  expense  for  care  and , 
repairs,  &c.,  and  interest  on  bonds 
dun'ng  the  same  period  ....       77,942.82 

Balance  ofearnings  over  expense       $2,491.74 

Interest    on    $382.06    for    one    year, 

$22.92;    and   interest  on  $22.92 

for  one  year,  $1.38  (Tem.  Loan)  24.30 

Interest  on  bonds  ....     $720.00 

Interest  on  Temporary  Loan       389.54 

—         1,109.54 

Amount  poesed  to  the  credit  of 

sMd  Fund,  June  30,  1869 3,62.5.58 

Amount  of  Sinking  Fund,  as  per  Treasurer's 

books,  June  30,  1869        $27,726.44 

Amount  of  accrued  interest  on  bonds  to  June  30, 

payable  Oct.  I 360.00 

Actual  value  of  Sinking  Fund,  June  30,  1869  $28,086.44 


Y 


30,  I80n. 

Fund  is  invested  as  follows ;  viz. :  — 

Bonds  of  the  City  of  Cambridge    $24,000.00 
Temporary  Loan  of  the  city     .  3,726.44 

$27,726.44 

By  the  statute  it  is  required  that  a  sum  not  leas  than  one  per 
cent,  of  the  cost  of  the  Works  shall  be  added  annually  to  this 
Fnnd.     Under  this  provision,  the  estimated  amount  required  from 


2i  WATER  WORKS.  ^M 

April  30,  1865,  to  June  30,   1869,  including  intercut  upon  ^H 

aauie  is $20,903.^^ 

Value  or  Sinking  Fund,  June  30,  1869   .     .       2H,086.^| 
Excess  of  Fund  over  statute  requirements  7,183.^H 

Amount  required  annually  is  as  follows ;  viz. :  —  ^M 

1866.  One  per  ucnt.  on  the  cost  ia  ^.Om.Q] ;  AmL  pnued  lo  Fund  35.925.73^^| 

1867.        '    3,888.54;      ■■  "      "      ■■      10,9&8.4O''^| 

IW8.  ■'    6.322.73; 4.061.74  H 

lB«y,  ' 6,742.4ft; 2,491.74  H 

ei8,92S.2B  t23,43T.«l>^| 

18,923.28  ^M 

Excen  orcr  cjne  per  cent tifiOtM  H 

From  the  above  it  will  be  seen,  tlint  the  nniouiit  added  to  this 
Fund  for  the  past  two  years  has  not  been  equal  to  the  amount 
named  iu  the  statute.  The  sums  added  in  ISaa  and  1867  exceeded 
the  percentage  required.  The  heavy  outlay  for  the  last  two  years 
has  not  permitted  the  {Kissing  of  the  amount  of  one  [icr  eent.  to  the 
Fund,  with  the  present  water-rates.  In  1868  the  sum  of  $175,000 
was  expended,  and  in  1869  the  eium  of  1^112,000,  fur  the  extension 
of  tlie  Works  :  ra:tking  an  increase  of  interest  to  be  paid  from  the 
receipts  of  upwards  of  $17,000  annually,  which  has  been  done 
with  the  result  above  stated.  The  Works  are  now  completed, 
excepting  the  yearly  extension  of  pipes ;  which  expense  will  for  the 
future  be  greatly  reduced.  Probably  not  more  than  $50,000 
will  be  required  for  iy70.  The  earnings  will  then  show  imme- 
diately an  excess  of  the  amount  named  in  the  statute,  which  will 
more  than  make  up  any  present  deficiency  for  the  pstst  two  years. 
The  rates  have  been  revised  by  the  City  Council  the  present  year, 
and  meters  are  being  introduced  Into  the  large  establishments  of 
consumers;  showing,  in  every  case,  an  increased  gain  of  receipts, 
which,  we  believe,  will  in  the  future  allow  an  increase  yearly  to  be 
added  to  this  fund  far  beyond  tlie  amount  specified. 
All  of  which  is  respectfully  submitted. 

CIIAS.  11.  SAUNDKRS.  )         ^J^t^ 
UKNRY  W.  MUZZEY.    >    SM^fLt 
JOSEl'H  WHITNEY.       )     Wa^  Wart 
CAMtmiuoK,  A'di'.  SO,  Xmt. 
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J 

REPORT 


CAMBRIDGE    WATER    BOARD. 


In  obedience  to  the  requisitions  of  an  ordinance  of  the  City,  the 
Cambridge  Wnter  Board  herewith  present  to  the  City  Council 
iheir  sixth 

ANNUAL  KEPORT. 

Eiahracing  a  statement  of  the  extension  of  the  Works  during  the 
present  year,  with  the  increase  of  the  extension  account  therefor, 
iheir  present  condition,  and  an  account  of  the  receipts  and  expen- 
'iinires,  demonstrating  that  the  additional  receipts  fully  cover  the 
idditional  expense  for  their  enlargement. 

The  net   cost   of  the   Works,    Nov.    30,   1869, 

was 1828,100.69 

Expended  for  extension  of  the  Works  for  the  year 

ending  Nov.  30,  1870 56,906.46 

Total  cost  of  the  Works,  Nov.  30,  1870      .    $885,007.15 

Receipts  from  water  rates  for  the  year  ending  Nov, 

30,  1870 '. $92,606.95 

Eeceipts  from  water  rates  for  the  year  ending  Nov. 

30,  1869 76,149.30 

Increase  of  water  rates  in  1870    ....       $16,457.65 

Receipts  from  all  sources  for  the  year  ending  Nov. 

30,  1870 $109,498.96 

Beceipts  from  all  sources  for  the  year  ending  Nov. 

30,  1869 91,347.92 

Increase  of  receipts  in  1870 $18,151.04 


I 


Total  CaBh  Beceipts  for  the  year  ending  Nov.  30, 

1870 1109,498.96 

Expended  for  care  and  repair  account     $19,014.43 
Expended  on  supply  account     .     .     .      14,999.57 

Interest 49,704.00 

83,718.00 

Balance  unexpended $25,780.96 


I 


For  a  more  detailed  atntement  of  the  financial  condition  of  the 
Works,  we  would  refer  you  to  the  Report  of  the  Water 
Registrar. 

The  Sinking  Fund  established  for  the  final  liquidation  of  the 
Water  Bonds  amounted  on  the  first  day  of  July,  1870,  to 
$59,673.62. 

During  the  past  eummer,  Mr.  Samuel  W.  Dudley  was  appointed 
Superintendent  of  the  Works ;  and  we  are  happy  to  say  thai  he 
has  more  than  met  our  highest  anticipations,  and  we  truat  the  City 
will  long  enjoy  his  eminently  valuable  services. 

During  the  present  month  a  change  has  been  made  in  the 
Engineer  at  the  engine-house ;  and  the  Works  have  heen  placed 
in  charge  of  Mr.  Edwin  C.  Brooks,  who  comes  to  ua  very 
highly  recommended.  He  has  not  been  in  charge  of  the  Works 
long  enough  to  become  entirely  familiar  with  the  whole  routine  of 
duty,  yet  we  feel  confident  that  he  will  meet  the  expectations  not 
only  of  the  Water  Board,  but  of  the  City  Council. 

In  the  progress  of  the  work  the  present  year  we  have  laid  of 

12-inch  pipe 2,373    feet 

10-inch  pipe 63 

8-inch  pipe 1,605 

3-inch  pipe 14,398 

4-inch  pipe 15,031^" 

S-inch  pipe 1,530 

2-inch  pipe 1,274 

l^inch  pipe 180 

1^-inch  pipe 148 

Total  amount  of  pipe  laid,  36,647^  feet,  or  about  7  miles. 


The  Report  of  the  Superintendent  gives  a  full  description  of  the 
locAtioo  of  the  pipes  and  of  all  hrancliee  of  work  done  the  present 
year,  with  a  schedule  of  all  the  personal  property  belonging  to 
the  Works. 

A  new  gate  and  gate-house  have  been  built  at  the  outlet  of 
Fresh  Pond,  and  finah  boards  have  been  erected  on  Alewife  Brook 
where  it  passes  under  the  Lexington  Branch  Railroad.  These 
Snsb  boards  were  rendered  necessary,  not  only  to  secure  the  water 
flowing  from  Spy  and  Little  Ponds  by  conducting  it  into  Fresh 
Pond,  but  to  enable  the  fish  to  escape  from  the  pond  to  the  ocean. 
Tliere  had  been  no  water  flowing  from  Fresh  Pond  for  several 
months,  while  there  was  a  constant  flow  from  Spy  and  Little 
Ponds.  By  the  dam  at  the  railroad  crossing  the  tide  is  efTectually 
fbut  out  from  all  the  ponds,  and  the  water  from  Spy  aud  Little 
Ponds  is  carried  directly  into  Fresh  Pond,  The  result  has  been  to 
secure  a  strong  current  of  water  into  Fresh  Pond,  thus  enabling 
the  fish  to  escape,  and,  besides  furnishing  us  our  daily  supply,  rais- 
ing the  water  in  the  pond  about  one  half  an  inch  per  day. 

The  extreme  drought  of  the  past  summer,  which  was  a  source  of 
darm  to  many  of  our  citizens,  and  caused  some  anxiety  in  the 
minds  of  the  M'ater  Board,  has  nevertheless  been  the  means  of 
increasing  our  confidence  in  the  capacity  of  Fresh,  Sj\v,  and 
Little  Ponds  to  meet  the  demands  of  the  City  in  any  emergency. 

Fresli  Pond  covers  one  hundred  and  eighty-three  acres,  and  the 
area  is  increased,  when  the  water  is  the  highest,  to  about  two  hun- 
dred acres.  Mr.  F.  M.  Bardwell,  by  whom  observations  were 
made  at  Fresh  Pond  from  Sept.  20,  to  Oct.  12,  1855,  reports 
the  discharge  from  Fresh  Pond  as  averaging  one  million  seven 
hundred  and  twenty-five  thousand  gaUons  per  day.  Careful  obser- 
valioDS  were  again  made  by  scientific  gentlemen  in  ltf5f!,  who 
reported  the  water-shed  of  Fresh  Pond  at  twelve  hundred  acres. 
This  tract,  deducting  the  area  of  the  pond  itself,  the  evaporation 
from  which  is  supposed  to  be  equal  to  the  rain-fall  upon  it,  would 
give  for  the  year  183G,  during  which  the  total  rain-fall  was  fifty- 
tour  inches,  one  million  six  hundred  and  thirty-four  thousand  two 
bundred  and  fifty-six  gallons  per  day.  This  calculation  was  based 
Dpon  the  supposition  that  four-tenths  of  the  rain-fall  finds  its  way 


into  the  pond.  "  During  the  eight  months,  commencing  March  i 
1856,  during  which  these  obaervntinns  were  made,  the  daily  aw 
age  discharge  was  two  million  three  hundred  and  one  thoasa 
nine  hundred  forty-seven  galione." 

"  During  the  aiime  period  of  time  they  report  the  average  daily 
discharge  from  Spy  and  Little  Pon<lB  and  Wellington  Brook  to 
have  been,  upon  the  same  buses  of  water-ahed  and  rain-fall,  eeveo 
milHon  four  hundred  and  ninety-three  thousand  one  hundred  fifty- 
two  gallons ;  "  while  the  actual  daily  discharge  by  measurement  was 
nine  million  seven  hundred  and  twenty-eight  thousand  &ix  hundred 
twenty-nine  gallons.  This  estimate  shows  that  the  three  ponds, 
estimating  their  water-shed  to  be  the  limit  of  their  capacity,  are 
capable  of  yielding  some  eight  million  gallons  per  day,  and  that 
about  three-fourths  of  this  quantity  is  to  be  furnished  from  Spy 
and  Little  Ponds.  The  difference  between  high  and  low  water  in 
1856  was  2.11  feci.  As  we  have  a  right  to  hold  the  water  in  the 
ponds  to  high  water-mark,  this  power  would  enable  us  to  store  ic 
Fresh  Pond  about  one  hundred  twenty-six  million  four  hundred 
thousand  gallons,  and  as  much  more  in  Spy  and  Little  Ponds. 

If  but  one  half  of  this  amount  be  secured,  it  would  be  equal  to 
about  sixty  days'  supply  at  our  present  consumption. 

But  the  experience  of  the  past  summer  shows  conclusively  that 
the  above  estimate  from  the  water-shed  and  rain-fall  gives  but  a 
very  imperfect  idea  of  the  real  capacity  of  the  ponds,  clearly 
demonstrating  that  they  are  fed  from  a  fountain  independent  of  the 
rain-fall  and  water-shed  for  any  given  time,  defying  all  our  powera 
of  computation. 

On  tlie  second  day  of  July  the  gate  at  the  outlet  of  Fresh  Pond 
was  closed,  and  remained  closed  until  November  21st,  a  period  of 
one  hundred  and  forty-one  days.  During  this  lime  the  loss  of 
water  in  the  pond  was  30^  inches.  When  the  pond  is  at  an  average 
height,  it  will  produce  3,600,000  gallons  per  inch,  but  the  surface  of 
the  water  in  the  pond  was  so  reduced  the  present  year  that  it  would 
only  yield  some  3,000,000  gallons.  Estimating  the  water  in  the 
pond  at  3,000,000  gallons  per  inch,  we  find  a  loss  of  91,200,000 
gallons.  During  the  same  period  of  time  the  rain-fall  amounted  to 
9,85  inches.     This,  estimating  that  the  evaporation  from  the  pond  a 


equal  to  the  rain-fall  upon  its  surface  and  that  four-tenths  from  in 
waler-shed  reaches  the  pond,  which  is  the  usual  estimate,  would 
give  us  12.31  inches  of  water  upon  the  pond,  equal  to  forty-six 
million  nine  hundred  and  thirty  tfaousand  gallons,  showing  the 
toul  amount  of  water  furnished  by  tlie  rain-fall  and  the  fall  of 
water  upon  the  pond  to  have  l>een  138,130,000  gallons  during  the 
time  the  outlet  was  clo!«ed  ;  while  wc  had  drawn  from  Fresh  Fond 
daring  the  same  period  2(]8,752,292  gallons,  being  an  excess  of 
130,622,292  gallons,  or  nearly  twice  the  amount  the  pond  was 
capable  of  yielding,  estimating  its  capacity  by  the  rain-fall  and 
water-shed  for  the  same  period  of  time.  In  the  foregoing  estimate 
tre  have  assumed  the  general  average  for  evaporation  and  absorp- 
tion ;  but  we  have  no  doubt  that  in  a  very  dry  summer,  like  the  past, 
the  evaporation  and  absorption  would  greatly  exceed  that  of  an 
ordinary  season  ;  and  so  limited  was  the  rain-fall  for  a  large  portion 
uf  diis  lime  that  it  produced  no  apparent  effect  upon  the  water  in 
I     tiie  pond.     The  rain-fall  was  as  follows  :  — 

F  July,  1.26  iDches,  and  the  pond  fell  7^^  inches. 

August,        2.03      "        "     "       "      "  7i4      " 

September,  1.81      "        "     "       "      "  8^      " 

October,        3.76      "        " '  3^      " 

ToNov.21,  1.05      "        "     "       "      "  3U      " 


The  only  apparent  effect  upon  the  pond  from  the  rain-fall 
appears  to  be  from  that  in  October.  Some  estimate  may  now  be 
formed  of  the  capacity  of  Fresh,  Spy,  and  Little  Ponds  to  meet 
the  future  wants  of  our  rapidly  growing  city.  The  water-shed  of 
Freeh  Pond,  exclusive  of  the  surface  of  the  pond,  is  about  one 
thousand  acres.  The  water-shed  of  the  three  ponds  is  about  five 
thousand  acres.  Fresh  Pond  has  yielded  during  the  past  summer 
about  two  million  gallons  per  day.  If  the  water  from  all  three  of 
lliB  ponds  had  been  secured,  they  would  have  yielded  some  nine 
million  gallons  per  day.  If  we  estimate  the  whole  yield  at  only 
seven  million  gallons  per  day,  that  would  allow  for  one  hundred 
and  fiHy  thousand  inhabitants  twenty-five  gallons  per  day  for  each 
tudividual,  leaving  two  million  five  hundred  thousand  gallons  for 


manufacturing  and  other 


purposes. 
hen  another  set  of 


We  are  of  the  opinion  tlmt 
nps  like  the  last  should 
be  obtnined.  The  capacity  of  the  old  pumps  is  not  aufficient  to 
furnish  the  amount  of  water  already  required,  and  cannot  there- 
fore be  relied  upon  with  safety,  except  in  very  limited  cases  of 
emergency.  The  full  capacity  of  the  old  pumps  is  much  less  than 
the  daily  consumption  the  present  year ;  and  as  we  have  added 
more  than  six  hundred  new  takers,  the  daily  consumption  will  be 
largely  increased  hereafter ;  and  as  it  will  take  nearly  a  year  to 
procure  a  new  set  of  pumps,  completed  ready  for  use,  we  deem  il 
unwise  to  delay  the  matter  any  lonrrer,  and  shall  at  the  proper  lima 
ask  an  appropriation  for  that  purpose. 

All  which  IB  respectfully  submitted. 

JOHN  SARGENT.  "i 

H.  E.  HARDING.  | 

ROBERT  DOUGLASS. 
SAJIUEL  SLOCOMB, 
C.  W.  KINGSLEY. 
JOSEPH  H.  CON\'ERSE, 


REPORT 


THE     WATER    REGISTRAR. 


Water  RHGisTHAii'a  Officb.  > 
Cambridge:,  Dk.  1,  1870.     f 
"<  lAt  Oinbridjit  Walir  Board:  — 

Gentlemen,  —  The  Water  KegUtrar,  in  compliance  with  the 
provwions  of  the  ordtniince  for  the  care  and  mnnagement  of  the 
Cambridge  Water  Works,  respectiuIJy  aubmits  hia  Annual  Report 
l"r  the  jear  ending  Nov.  30,  1870. 

Beceipts, 

Water-rateg $92,606.95 

Snpplv  account  for  service  pipe,  laying,  repairing,  &c.  16,382.93 

From  Engineer  for  rent  of  house 150.00 

From  eales  of  old  iron 359.08 

Total  cash  receipts  from  all  sources $109,498.96 

All  of  which  has  been  paid  into  tlie  City  Treasury. 

The  increased  amount  of  income  for  the  financial  year 

,  ending  Nov.  30,  1870,  over  the  previous  year,  is      $18,151.04 

Expenditures . 

,   ITie  expenditures  for  the  care  and  management  of  the  Worka  for 
e  year  ending  Nov,  30,  1870,  have  been  aa  follows  :  — 

IT  care  and  repairs $7,572.92 

T  pumping  service 7,245.66 

IT  office  expenses 4,195.85 

Total  amount $19,014.43 

le  expenditure  on  the  extension  of  the  Works  for  the 

year  ending  Nov.  30,  1870,  was $56,906.46 

le  expenditure  on  supply  account  was 14,999.57 


I 
I 


Supply  Aoootmt. 
Cash  received  on  above  nccount      .     .     .  $l(i,382.93 
Now  due 8,511.49 


There  waa  reported  due  Dec.  1,  1869 
Since  expended 


$6,878.13 
14,999.57 


-  $24,894.42 


Balance  in  favor  of  account $3,016.72 

During  the  jear  the  water  has  been  turned  off  for  non-payment 
of  rates  fifty-one  timea.  Of  this  number  forty-three  have  been  let 
on,  leaving  a  balance  of  eight  still  remaining  off. 

The  following  table  exhibits  the  yearly  revenue  received  from  the 
sale  of  Fresh  Pond  Water  since  the  purchase  of  the  Works  by 
the  City :  — 

From  April  28,  1865, 
"      Dec. 


1865,  to  Dec. 

1,1865.  . 

.  .  $32,367.19 

1865, 

1866.  . 

.  .   40,073.27 

1866, 

1867  .  . 

.  .   52,733.68 

1867, 

1868  .  . 

.  .   63,747.42 

1868, 

1869  .  . 

.  .   76,149.30 

1869, 

1870  .  . 

.  .   92,606.95 
«357,677.75 

STATEMENT 


THK  NCfHBBB  O 


5354  Families. 
426  Hand  Hose. 
422  Stables. 
241  Fire  Hydrants. 
133  Stores  and  Offices. 

62  Stationary  Engines. 

42  Shops. 
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35  Boarding-houses. 

28  Beeervoirs. 

27  Saloons. 

21  School-houses. 

20  Barber  Shops. 

20  Meat  Markets. 

18  Soap  Works. 

12  College  Buildings. 

11  Bake-housee. 

10  Fublic  Halls. 

10  Public  Drinking  Fountains. 

10  Machine  Shops. 

9  Greenhouses. 

9  Churches. 

9  Furniture  Manufactories. 

8  Lumber  Wharves. 

7  Coal  Wharves. 

7  Livery  Stables. 

7  Printing  Establishments. 

7  Blacksmith  Shops. 

6  Billiard  Halls. 

6  Banks. 

6  Fish  Markets. 

5  Book  Binderies. 

5  Stone  Yards. 

5  Car  Stables. 

5  Lodging-houses. 

4  Hotels. 

4  Club  Rooms. 

4  Police  Stations. 

4  Post  Offices. 

4  Fire  Eugine-houaes. 

4  Glass  Manufactories. 

4  Nurseries. 

4  Private  Fountains. 

4  Photograph  Rooms. 

3  Cattle  Yards. 
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3  Laboratories. 

3  Planing  Mills. 

3  Carriage  Manufactories. 

3  Stereotype  Foundries. 

3  Iron  Foundries, 

2  Private  Schools, 

2  Tallow  Factories. 

2  Cooper  Shops. 

2  I.  O.  of  O.  F.  Halls. 

2  City  Stables. 

2  Railroad  Depots. 

2  Pastures. 

2  Masonic  Halls. 

2  Oil  Factories. 

2  Slaughter-houses. 

2  Laundries. 

2  Cigar  Manufactories. 

2  Brush  Factories. 

2  Tin  Ware  Factories. 

2  Bacon  Works. 

2  Box  Manufactories, 

2  Organ  Manufactories. 

2  Carpenter  Shops. 

1  Almshouse. 

1  Brass  Foundry. 

1  Bone  Factory. 

1  Brewery. 

1  Boiler  Manufactory. 

1  Brick  Yard. 

1  Currier  Shop. 

1  Coffin  Manufactory. 

1  City  Hall. 

1  City  Wharf. 

1  Confectionery  Manufactory. 

1  Chemical  Works. 

1  Cemetery. 

1  Divinity  Hall, 
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Drain  Pipe  Manufactory. 

Distillery. 

Frame  and  Moulding  Manufactory. 

G.  A.  R.  HaU. 

Gas  Works. 

Gymnasium. 

Henery. 

House  of  Correction. 

Lead  Pipe  Works. 

Lard  Works. 

Museum  of  Comparative  Zoology. 

Marble  Works. 

Public  Library. 

Paper  Collar  Manufactory. 

Rolling  Mm. 

State  Arsenal. 

Sausage  Manufactory. 

Skating  Rink. 

Sugar  Refinery. 

Swine  Yard. 

Vinegar  Factory. 


During  the  year  thirteen  meters  have  been  applied  to  the 
premises  of  water  takers,  making  the  total  number  now  in  use 
sixty-eight.  They  are  attached  to  a  variety  of  establishments,  as 
follows :  — 


SIZE  OF  MFTKM. 

|t»ta. 

JtHb. 

Itach 

IJb-h 

«i«*. 

"- 

Bojlon  and  Lowall  Bflflroni  Co 

1 

Cunbtidgfl-iind<7 . 

1 

1 

Camfiridge  SUmpUg  uid  Minuracturing  Co. 

3 

1 
1 

1 

Union  Itailw«y  Co 

,i 

1 

Mason  and  Hwnlin  Orgin  Co 

15 

m 

During  the  past  year  every  building  supplied  with  water  has 
been  visited.  It  is  the  intention  that  this  inspection  shall  be 
equally  thorough  the  coming  winter,  in  making  an  examina- 
tion of  the  fixtures,  that  any  leaks  in  service  pipes  may  be  stopped, 
and  that  the  many  abuses  in  the  use  of  the  water  which  have 
become  manifest  during  the  past  few  years  may  be  corrected. 

Bespectfully  submitted. 

A.  F.  FIFIELD, 

Water  Registrar. 


REPORT 


OOVOBBHIHO 


THE   ACCOUNTS   OF   TBOg-  WATER   REGISTRAR. 


In  Cambbxdgb  Watxb  Boabd 
Dec.  18, 1870. 


•\ 


The  Committee  appointed  to  examine  the  accounts  of  the  Water 
Registrar  for  the  financial  year  ending  Nov.  80,  1870,  herewitk 
submit  the  following 

REPORT : 

Your  Committee  have  examined  the  books  and  accounts  of  tha 
Water  Registrar,  and  compared  them  with  the  vouchers,  and  find 
that  the  same  are  correct  in  all  respects. 

Respectfully  submitted, 


ROBERT  DOUGLASS,  S 


REPOKT 


SUPERINTENDENT  OF  THE  WATER  WORKS. 


^l/nCaabridgt  Water  Board:  — 

LGentleuen,  —  Ip  compliance  with  the  City  ordinance,  I  here- 
h  submit  my  Annual  Report  upon  the  general  condition  of  the 
Btter  Works,  for  the  year  ending  Nov.  30,  1870. 

Pond. 

lA  new  dam  and  gate-house  have  been  built,  the  present  season, 

Etiie  outlet  of  the  pond  ;  a  substantial  flash  board  has  been  placed 

■  the  outlet  of  Spy  Pond,  near  the  Lexington  Branch  Railroad, 

one  at  the  outlet  of  Fresh  Pond,  near  the  same  point, 

3  a  chamiel  has  been  cut  through  above  the  flash  hoards,  to  turn 

B  water  of  Spy  Pond  into  Fresh  Pond.     A  wooden  culvert,  18 

^es  by  12  inches,  has  been  laid  through  the  lower  end  of  Spruce 

ECt,  to  carry  the  filthy  water  from   tlic   Brick  Yards  below  the 

11  boards. 

Engine  House. 

■Every  thing  in  and  around  the  engine-house  is  in  good  order. 
1  eight-inch  pipe  for  conveying  the  exhaust  steam  has  been  laid 
D  the  boiler-room,  under  the  railroa<l  track,  to  the  ditch  on  the 
It  aide  of  the  pond ;  the  ashes  \\a\e,  been  removed  from  the  hase- 
t  under  the  engine-house,  and  the  walls  on  the  inside  have  been 
iked  up  with  clay,  to  dyke  out  the  water.  The  roof  of  tiie 
ine-house,  which  wa»  leaking  badly,  has  been  repaired,  and  is 
»  perfectly  tight ;  and  lights  of  glass  have  been  set  in  the  win- 
,  where  any  were  found  broken.  There  were  635,052,196 
Ds  of  water  pumped  the  past  year,  usmg  1,112,850  pounds  of 
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coal.  The  average  number  of  gallons  pumped  daily  was  l,739,869i 
an  average  daily  increase  over  the  previous  year  of  122,384 
gallons. 

FoFoe  Main. 
The  force  main  has  been  in  jrood  order.    Only  two  slight  leaks  at 
the  joints  have  occurred  on  it  during  the  year.  ^^B 

Reaervoira.  ^^M 

The  reservoirs  are  in  very  good  order.  The  joints  of  the  cap- 
etonea  on  both  have  been  leaded,  owing  to  the  crumbling  of  the 
cement  joints.  In  October,  the  large  reservoir  was  thoroughly 
cleaned  out,  and  all  necessary  repairs  on  it  were  made. 

Diatribntion  Pipes. 

The  diFitribution  pipes,  of  which  there  are  now  about  sisly  miles, 
are  in  good  condition.  Of  the  leaks  that  have  occurred  in  pipes,  — 
seventy  were  at  joints ;  twenty-four,  at  driving-cocks  in  main ; 
twelve,  at  service  pipes;  nine,  defective  pipes;  six,  at  aqueduct 
log;  four,  at  cement  pipes;  three,  at  fire  hydrants;  three,  at 
blow-off  cocks;  two,  struck  by  picks;  two,  at  plugs  in  ends  of 
pipes;  one,  by  settling  of  earth.  Total,  136.  The  greatest  num- 
ber of  leaks  was  on  the  old  three  and  four-inch  pipes,  where  joints 
were  made  of  cement. 

During  the  year  the  water  was  blown  off  from  the  ends  of  pipes 
sixty-eight  times. 

Qatea. 

There  have  been  seventy-three  new  gates,  set  mostly  on  new 
lines  of  pipe.  There  are  some  sections  of  the  city  where  more  gates 
are  needed  on  the  old  lines  of  pipe,  as  they  have  been  frequently  shut 
otf  the  past  year  to  repair  leaks  and  to  connect  new  lines  of  pipe, 
which  causes  considerable  diasati^fuctioQ  among  the  takers.  Sixty 
gate-boxes  have  been  raised  or  lowered  to  conform  to  the  new 
grades  of  streets,  and  six  boxes  have  been  taken  out  and  replaced 
by  new  ones. 

Hydrants. 

The  hydrants  are  all  in  good  order  throughout  the  city.  During 
ilic  year  fifty  have  been  added  to  the  Works,  most  of  them  on  new 
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^Hbes  of  pip«.  Nine  hydrants  have  been  raised  entire,  and  fifleen 
^HMxcb  have  been  rniaed  or  lowered,  ns  tlie  grades  of  the  streets 
^^*qnired.     Three  hydrant  boxes  have  been  taken  out,  and  replaced 

U'  new  ones ;   and  three  hydrants  that  were  broken  have  been 

removed,  and  new  ones  set  in  their  places. 


Thirteen  meters  have  been  appliixl  to  the  premises  of  water 
inkers,  making  the  total  number  now  in  use  sixty-eight.  Of  this 
ntiraber,  —  ten  are  |-inch ;  five,  |-inch ;  twenty-seven,  1-inch; 
fcven.  IJ-inch;  eighteen,  2-inch;  and  one,  3-inch  size.  They 
are  attaclied  to  a  variety  of  manufacturing  eetablishments. 


Drinking  Fountains. 

Ten  drinking  fountains  have  been  set  in  different  sections  of  the 
.  atj  U  follows  :  — 

On  North  Avenue. 

In  Cambridge  Common. 

'*  Harvard  Square. 

'•  Brattle  Square. 

'*  Haymarket  Square. 

At  Junction  of  Main  and  Front  Streets. 

"  *'  Cambridge  and  Hampshire  Streets. 

On  Court  Street,  between  Main  and  Broadway. 

*'    East  Street,  between  Cambridge  and  Bridge. 

"    Cambridge  Street,  near  Fifth. 

I  Tbey  are  quite  extensively  used,  and  give  general  satisfaction  to 
B  public.  Quite  a  large  expenditure  lias  been  incurred  in  digging 
p  sad  resetting  some  of  them,  where  mischievous  boys  have  put 
Biea  and  sticks  into  them,  obstructing  the  flow  of  water.  By 
!  measurement,  it  has  been  found  that  the  discliarge  from 
I  fountain  was  3,400  gallons  for  each  twenty-four  hours,  and 
that  the  daily  consumption  for  the  ten  fountains  was  twenty-four 
thousand  gallons. 


BTATEHENT 

OF  SERVICE  PIPE  LAID  IN 

1870. 

mMM^ 

of™pM. 

^■r. 

TOTALS. 

HiuBlmarPlpai. 

UnsUilnPM. 

2 
14 

1 

S 
6 
9 
40 
560 

288 
1,061 

968 
8,302 

28,775 

3 

e 

9 
40 
UO 

288 
1,051 

3,302 

28,775 

Aggregate 

61B 

84.874 

Haking  Ihe  total  number  of  inpptj  pipei 


Arliogian     .    .    . 

AUiton  .... 
Aairim   .... 

AltatoQ    .... 

At  Engine  Houie 
Brighton  .  .  . 
Brookline  .  .  . 
BeecU  .... 
Brattle  .... 
Brattle  .... 
Bratlle  .... 
Bridge  and  Water 
Bedford  .... 
Buckingham  ■  . 
Banki  .... 
Bristol  .... 
Concord  Avenue  . 
Cedar  and  Lane  . 
Cedar  and  Lane   . 

Concord  Atbdus  . 
College  Ground*  . 
Church   .... 

CUrk 

Dyke 
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STATEICENT  OF  LOCATION,  SIZE,  fto.  {contmued). 


IN  WHAT  STREET. 


£iutis  Place 
Fofortli 

"'ler 

ler 

Ftcah  Fond  Lane 

FlMce 

Fourth  and  Otis 

Fourth  and  Otia 

Follen 

Garden 

Garden    

Gore 

Hampshire 

Howard 

Horace 

Hampshire ^ 

Hampshire 

Hoaghton 

Irring  Court 

J»y 

JeffierMm  and  Hideout 

Kinnard 

Maple  Ayenne 

Maple  Arenue 

Moont  Aabnm  (East  of  Brighton) 

Mount  Anbom  (Cemetery  to  Railroad  Stable)     .    .    .    . 
Mount  Auburn  (Cemetery  to  Railroad  Stable)     .... 

Mount  Auburn 

Mount  Auburn 

Magazine J 

MiU 

McCabe  Place 

Norlblk 

Norfolk 

Norfolk 

Finth 

North  Arenue 

North  Ayenue 

Oxford 

Oxford 

Oxford 

Oxford 

Orchard 

Otis 


Diameter 
in  Inches. 


Feet  of 
Pipe. 


8 
4 

12 
4 
4 
4 
4 
4 
8 
8 
6 
4 
4 
4 
4 
4 

12 
6 
6 
8 
4 
4 
4 
6 
4 
4 
4 
6 
6 
4 
6 
4 
8 
4 
6 
8 
6 
6 
4 

12 

10 
8 
4 
6 
4 


265 
225 
725 
875 
860 
808 
815 

15 

12 
180 
264 

12 
4 

54 
807 
274 
109 
967 
240 
160 
151 
588 
401 
591 
522 
270 
995 

76 
814 

18 
608 
644 
222 
214 
684 

70 

176 

1637 

68 
1084 

68 
812 
281 
858 
150 


(        TBMENT  OF  LOCATION,   812B.  fto.  (cnriMtMO- 

IKWBXrSTEKKT. 

tali«b«. 

X^ 

Pe 

U 

4 

PuinuQ 

p 

PeariRt  EMtPeny 

36 

HUl 

Sparlu  Street  Court.    .    ^ 

IB 

-_ 

an 

466 
826 

Witlari 

Wyeth 

7» 

U 

WuhingtoD  ATBUoe 

IM 

23 

GATES. 


Ariington  •  .  . 
AriingtoD  .  .  . 
bookUne  .  .  . 
Beedi  .... 
Bnnlt  .... 
Bnttle  .... 
Bnttle  .... 
Bridge  aod  Wkter 
Bridge  and  Water 
Banki  .... 
Bristol     .... 


Fresh  Fond  Luie . 
FrisUePtice  .  . 
Fourth  and  Otis  . 
Fourth  and  Otis  . 
Gore 

Hampshire  .    .    . 
Irriug  Court    .    . 
EiDoard  -     -    •    . 
Msple  AveDue 
Jlomit  Auburn 
Mount  Anbum 


HcCabe  Place. 
Koriblk  .  .  . 
N'orfolk  .  .  . 
Sialh  .... 
North  ATenne  . 
KoRh  Avenne . 
Oiford  .  .  . 
Ojtfbrd  .  .  . 
Oxford  .  .  . 
Ozfoid  .  .  . 
Fatnam  . 
Ptescott  .    .    . 


Pearl  at  Anhuni  . 


34 

GATES  (o»iKinii«^. 


^ 


1  WHAT  STBKBT. 


Porter 

■  Qainoy 

BMCTToir  .... 
ReKrvoir  .  .  ,  . 
Second  at  Court  .  . 
Sncramcnto .... 
ThomiJlke  ,    ,    .    . 

TiitUo 

Tliird  Mill  Gore  .  . 
Thinl  and  Tboindike 

Vine 

Winlhrop  .... 
Winthrop     .... 

Wallace 

Wmi3 

WilUrd 

Willow 


BI/OW-OFF  PIPES. 


Alliton    .    .    .  . 

Antrim    .    .    .  . 

Brighton.    .    .  . 

Brookline    .    .  . 

Beech     .    .    .  . 

Bedford  .    .    .  . 

Buckingbun     .  . 

Concord  Avenue  . 

Crdar  add  Lane  . 

College  Ground*  . 
Churvh    .    .    .    . 

Clark 

Dyke 

Fayorwealher  .    . 
Fredi  PomI  Laos 

FUttB 

Howard  .    .    .    . 
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BLOW-OFF  PIPES  {continued). 


m  WHAT  STREET. 


Hoa^bton    .... 

J*y 

Jefierwm  and  Rideoat 


ICount  Anbom     .    . 

Mm 

ICcCabe  Place  .    .    . 

Orchard 

Perry 

Patoam  Place  .    .    . 

Prescott 

Rideont 

Roseland      .    .    .    . 

Spariu  Street  Conrt . 

Vine 

Winthrop     .    .    .    . 

Wallace 

Willow 

Washington  Ayeniie 


Number. 


Diameter 
in  Inches. 


li 

u 
u 
u 
u 
u 
li 
li 
li 
li 
u 
li 
li 
li 
li 
li 
li 
li 
li 


KECAPITULATION. 


2,378  feet 

63  feet 

1,605  feet 

14,398  feet 

15,031i  feet 

1,530  feet 

1^4  feet 

180  feet 

148  feet 


GATES. 


8 

2 

21 

86 

11 


12-inch  pipe. 
10-inch  pipe. 

8-inch  pipe. 

6-inch  pipe. 

4-inch  pipe. 

3-inch  pipe. 

2-inch  pipe. 

li-inch  pipe. 

1  J-inch  pipe. 


12-inch. 
8-inch. 
6-inch. 
4-inch. 
8-inch. 


BLOW-OFF  PIPES. 
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li-inch. 


STATEMENT 


1 36-inch  cast-iron  pipe. 

2  .     .     ■ 2i-iiich  cMt-iron  pipes. 

4 20-inch  cast-iron  pipes. 

2 Ifi-inch  cast-iron  pipes. 

81 12-inch  cast-iron  pipes. 

3 10-inch  cast-iron  pipes. 

3 6-inch  cnst-iron  pipes. 

300 4-inch  cast-iron  pipes. 

1 24  X  12-inch  cast-iron  T. 

1 20  X  124nch  cast-iron  T. 


12  X 
12  X 
S  X 


15 


14 6  X 

10 4  X 

4 4x 

4 4x 

1 20  X 

5 12  X 

6 12  X 

1 8  X 

23 C  X 

18 6  X 

28 4  X 

1 24-inch  cast-iron  sleeve,  cltunp. 

1 ' .     .     .  20-iuDh  cast-iron  eleeve,  clamp. 

1 16-inch  cast-iron  sleeve,  clamp. 

4 12-inch  cast-iron  sleeves,  clamp. 

4 12-inch  cast-iron  sleeves,  whole. 

2 10-inch  cast-iron  sJeevea,  damp. 

6 10-inch  ciist-iron  sleeves,  whole. 

8 8-inch  cast-iron  sleeves,  whole. 

10 6-inch  cast-iron  sleeves,  whole. 


6-inch  cast-iron  T». 
4-inch  cast-iron  T's. 
4-inch  cast-iron  T's. 
6-inch  cast-iron  T's. 
4-inch  cast-iron  T'b. 
4-inch  cast-iron  T's, 
3-inch  cast-irOD  T's. 
-inch  cast-iron  T's. 
6-inch  cast-iron  crosB.^ 
6 -inch  cast-iron  c 
4-inch  cast-iron  c 
6-inch  caat-iron  c: 
6-inch  cast-iron  crosses. 
4-inch  cast-iron  crosses. 
4-inch  cast-iron  crosses. 
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4-iDch  cast-iron  sleeves,  clamp. 

3-inch  cast-iron  sleeves,  clamp. 
12  to  8-inch  cast-iron  reducers. 
12  to  6-inch  cast-iron  reducers. 
10  to  8-inch  cast-iron  reducers. 
10  to  6-inch  cast-iron  reducers. 

6  to  4-inch  cast-iron  reducers, 

6  to  3-inch  cast-iron  reducers. 

■'3 12-inch  cast-iron  bends. 

KO 10-inch  cast-iron  bends. 

6-inch  cast-iron  bends. 

4-inch  caet-iron  bends. 

3-inch  cast-iron  bends. 

cast-iron  caps, 

cast-iron  offset  pipes. 

20  gate-boxes,  14  hydrant  bolts,  11  hydrant  waste-cocke,  2  gate 
frames  and  covers,  2  2-inch  stop-cock  covers,  42  wooden  plugs, 
different  sizes,  3  blow-off  goose  necks,  25  pounds  hemp-packing, 
3  blow-off  cocks,  14  blow-off  pipes,  118  caps  for  blow-off  pipes, 
43  blow-off  covers,  76  blow-off  caps,  lot  of  old  iron,  3,000  feet 
treated  lumber,  500  feet  spruce  lumber. 

Meters.  — In  shop  :  3  2-inch,  3  1^-inch,  8  1-inch,  2  ^-inch, 
5  ^inch. 

Galvanized  Pipe.  — 106  feet  2-inch  pipe,  92  feet  IJ-inch  ditto, 
511  feet  l^inch  ditto,  165  feet  1-inch  ditto,  220  feet  |-iDch  ditto, 
315  feet  ^-iuch  ditto. 

Foe  Sebvice  Pipe.  —  2  2-inch  cocks,  2  1  J-inch  ditto,  3  li-inch 
ditto,  25  1-incli  ditto,  1  |-inch  ditto,  1  IJ-inch  corporation  cock, 
11  J-inch  ditto,  1  li-inch  drive  cock,  65  i-inch  ditto,  4  1-inch 
stop  and  waste  cocks,  26  f-inch  ditto,  4  ^-inch  ditto,  1  1-inch  hose 
bibb  cock,  11  3-inch  ditto,  39  i-inch  ditto,  12  i-inch  plain  bibb 
,  8  l-ioch  garden  hydrant  cocks,  50  1-inch  street  elbows,  45 
1  ditto,  3  2-inch  elbows,  24  li-inch  ditto,  20  li-inch  ditto, 
l-inch  ditto,  18  3-inch  ditto,  20  i-inch  ditto,  3  2-ineh  T's, 
l3  X  i-inch  ditto,  12  li-inch  ditto,    16  li  X  I-inch  ditto,   12 


J 


IJ-inch  ditto,  12  li    x   |-mch  ditto,    12  l-inch  ditto,  18  14 
J-inch  ditto,  39  |-inch  ditto,  39  f  X  A-inch  ditto,  20  ^inchd 


2-inch  i 


1  unions,   4  14-inch  ditto,   4  l^inch  ditto,   16  I-i; 


I 


ditto,  18  |-inch  ditto,  3  1-inch  brass  unions,  3  |-inch  ditto,  15 
1-inch  air  chamlsers,  29  |-inch  ditto,  6  i-inch  ditto,  56  |-inch  hose 
nipples,  9  l-inch  solder  nipples,  9  |-incli  ditto,  40  2-iiich  couplings, 
6  H-inch  ditto,  6  l|-inch  ditto,  5  1-iiich  ditto,  24  ^inch  ditto, 
40  J-inch  ditto,  12  2-inch  nipples,  6  lA-iach  ditto,  24  l^-inch  ditto, 
36  1-inch  ditto,  72  f-incli  ditto,  84  |-inch  ditto  long,  26  guide 
pipes  for  stop-cocka,  123  covers  for  guide  pipes,  12  shoes  for  guide 
pipes,  10  2  X  Ig-inch  bushings,  6  2  X  l^inch  ditto,  4  2  X  1-inch 
ditto,  4  li  X  l^-inch  ditto,  6  li  x  1-inch  ditto,  22  1  x  |-inch  ditto, 
55 1  X  i-inch  ditto,  29  1{  X  1-inch  ditto,  1  If-inch  plug,  1  li-inch 
ditto,  3  1^-inch  ditto,  12  1-ioch  ditto,  18  |-inch  ditto,  22  Hnch 
ditto,  3  i-inch  caps,  114  socket  wrenches,  9  ditto  long,  6  ditto 
with  handles,  10  spring  lijdrant  handles,  4  |-inch  bolts,  with  nuts 
and  washers,  30  washers,  100  pounds  lead. 


At  Pipe  Yard.  —  1  stove  and  water  boiler,  1  large  boom  der- 
rick, 1  hand-geared  derrick,  1  small  derrick,  4  sets  caulking  tools, 
4  iron  bars,  2  furnaces  (complete),  3  sledge  hammers,  3  axea, 
3  hatchets,  10  lanterns,  3  tool  chests,  10  wheelbarrows,  40  feet 
rope,  1  binding  rope. 

Stable.  —  1  horse,  1  Concord  wagon,  1  truck  wagon,  1  ex- 
press wogoD,  1  light  wagon,  1  pung,  2  sets  harness,  1  blanket, 
1  halter,  2  whips. 


Im  Shop,  —  1  pair  platform  scales,  1  grindstone,  i  garden  hy- 
drant wrenches,  4  pairs  rubber  boots,  i  ton  coal,  1  pair  3-inch  pipe 
tongs,  1  pair  2i-inch  ditto,  2  pair  2-inch  ditto,  5  pair  li-inch 
ditto,  4  pair  li-inch  ditto,  2  pair  1-inch  ditto,  1  pair  |-inch  ditto, 
41  picks,  23  shovels,  10  ditto  (worn  out),  17  rammers,  19  gate- 
wrenches,  2  hydrant  goose  necks,  6  watcr-pails,  4  screw -drivers, 
1  set  driUing  tools,  2  hatchets,  3  augers,  2  hand-carts,  3  bench 
vises,  5  crow-bars,  3  drill  hooks,  2  ratchets,  2  plates  and  dies,  2 
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plates  without  dies,  3  pipe  cutters,  5  monkey  wrenches,  2  long 
baodte  fork  hoes,  1  scroll  plate  with  dies  2  X  li-ioch,  1  ditto  1  x 
i-incb,  1  set  drills  and  tnpe  2  X  i-inch,  3  hand  saws,  5  drills,  2  tups, 
2  paving  hnmmers,  1  axe,  1  hand  liammer,  1  ratchet  wrench,  1 
jointing  set.  4  trowels,  4  oil  cans,  3  window  washers,  100  feet 
robber  hose,  3  tunnels,  1  gallon  measure,  I  pipe  brush  12  inch,  I 
Bteel  pipe  scraper,  3  oil-feeders,  1  cask  cement,  4  tape  measures,  1 
pitchfork,  2  spirit  levels,  300  feet  thawing  pipes,  1  cylinder  stove, 
1  S4}uare,  8  chains,  20  pounds  rubber  packing,  2  nut  wrenches,  1 
copper  pump,  2  snow-ahovels,  1  beetle. 


At  Reseevoir.  — 12  brooms  (old),  4  water-pails,  3  iron  bars, 
3  gate  wrenches,  6  iron  settees,  1  step-ladder,  1  hammer,  1  oil-can 
and  oil,  I  scoop  net. 

At  Pond.  —  2  globe  lamps,  1  hand  lamp,  1  lantern,  1  ther- 
mometer, 24  pounds  rubber  valves  9-inch,  9  pounds  ditto  5-inch, 
9  pounds  gaskets  36-incb,  13  pounds  Martin's  packing,  5  pounds 
ditto  (old),  10  pounds  hemp  packing,  26  pounds  cotton  waste,  12 
pounds  Rem's  packing,  50  sheets  rubber,  2  oil-cups,  1  endless  chain 
tall,  2  coal  hammers,  I  drill  brace,  1  hand  vise,  1  bench  vise,  10 
pounds  Babbitt  metal,  10  pounds  soft  solder,  50  pounds  old  felting, 
2  sledge  hammers,  9  eye  bolts,  19  socket  wrenches,  12  bolts  1- 
inch,  18  bolts  li  to  ^inch,  set  tools  for  shoulder  heads,  2  jack 
screws.  2  die  plates,  2  sets  dies,  2  sets  taps,  13  pair  pipe  tongs,  3 
monkey  wrenches,  12  iron  wrenches,  2  ratchets,  1  breast  drill,  12 
cold  chisels,  12  caulking  tools,  20  drills,  24  old  files,  6  iron  bars, 
12  valve  springs,  150  pounds  old  bolts  and  nuts,  15  gallon  oil-can 
and  oil,  8  small  oil-cans,  34  elbows  (different  sizes) ,  1  can  and  kero- 
sene oil,  12  T's  (different  sizes) ,  30  nipples  (different  sizes) ,  1  firkin 
f  tallow,  1  ladle,  5  globe  valves,  3  rat-traps,  40  feet  pipe  (different 

3b),  1  scythe,  6  bars  soap,  5  pounds  red  lead,  8  pounds  white  lead, 
Lnd  planes,  3  hand  saws,  1  square,  1  drawing  knife,  12  chisels, 
I  gouges,  10  bits,  1  bit  stock,  3  broad  adzes,  lot  emery  paper,  4 

inds  sheet  brass,  8  pounds  screws,  1  tool-chest,  3  water-pails, 
I  water-pot,  1  pair  plattbrra  scales,  1  wheelbarrow,  4  ladders,  1 
e  and  anvil,  8  pairs  blacksmiths'  tongs,  100  pounds  bar  iron,  2 
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pairs  rubber  boots,  1  axe,  7  shovels,  1  hoe,  1  ice  chisel,  30  pounds 
lead,  5  poun<ls  zinc,  100  feet  rubber  hose,  2  4-tine  forks,  50  pounds 
cut  Dtiils,  10  yards  felting,  2  fire  hoes,  2  pokers,  2  bara,  2  brooms, 
1  grindstone,  2  boats,  1  raR,  1  cast-iron  roller,  1  etencil  plate  and 
lettersi  376  tons  soft  coal,  45  tons  hard  coal. 

SespectMly  submiiced. 

8.  W.  DnDLET, 
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SEVENTH    ANNUAL    REPORT 


CAMBRIDGE    WATER    BOARD 


CITY    COUNCIL, 


DBTS  OP  THE   REGISTRAK  AKD  SUPERINTENDENT, 
AND   OTHER   DOCUMENTS, 


FOR  THK  YEAR  1371. 


CAMBRIDGE: 

^tintcl)  at  tje  IlitcciSiiie  ^ccW. 

18T2.  C.| 


a494ft5 

astor'uemox  an* 
tiloen  foundations. 

1904     , 


CAMBRIDGE   WATER  BOARD. 


1872. 


J.   WARREN    MERRILL President. 


MEMBERS   OF    BOARD. 

THE  MAYOR, 

PRESIDENT  OF  COMMON  COUNCIL 

CHESTER  W.  KINGSLEY, 

HENRY  L.  EUSTIS, 

GEORGE  P.  CARTER, 

SAMUEL  SLOCOMB, 

J.  WARREN  MERRILL, 

JUSTIN   A.  JACOBS,  Clerk. 


?  ex  officiU, 


ARIEL  F.   FIFIELD,   \Vater  Begistrar. 

SAMUEL  W.   DUDLEY,  Superintendent  of  Works. 


TRUSTEES  OF  SINKING   FUND   OF  WATER   LOAN. 

THE  MAYOR, 

CITY    TREASURER,  \  ex  officiU. 

PRESIDENT  OF    COMMON  COUNCIL, 


In  accordance  with  the  requirements  of  the  City  Ordinaoce, 
the  Cambridge  Water  Board  herewith  submit  to  the  City  Coiincil 
Iheir  seventh  Annual  Report. 

For  the  details  of  work  done,  expenditures  and  receipts,  we 
would  refer  you  to  the  Reports  of  the  Water  Registrar,  and  the 
Superintendent  of  the  Water  Works,  presented  to  this  Board  this 
day,  and  herewith  presented  as  a  part  of  our  Report. 

The   net  cost  of  the  Water  Works  to  Nov.  30, 
1870,  as   appears   by  our  last   Annual    Report, 

was 8885,007.15 

Add  balance  for  extension  account,  Nov.  30,,1965  3,408.91 

There  have  been  expended  for  extension  for  the  year 

ending  Nov.  30,  1871 56,730.39 

Making  coat  of  Water  Works  Nov.  30,  1871     $945,146.45 

Tbe    receipts  for  water  rates  for  the  year  ending 

Nov.  30,  1871,  were ?111,782.65 

Receipts  during  same  time  in  1870 92,606.95 

Showing  increase  for  1871 $19,175.70 

The  following  statement  will  show  the  entire  transactions  on 
sccoDot  of  the  Water  Works  for  the  year  ending  November  30, 
1871. 


Received. 

Appropriations  for  Extension  Account     .... 

From  water  rates 

From  Supply  Account,  and  shutting  off  and  letting 
on  the  water 

Sale  of  old  iron  pipe 

Balance  of  interest  from  City  Treasurer  on  Tem- 
porary Luans     

Interest  from  Sinking  Fund 

Expended. 
For  Extension  account 

"    Care  and  repairs 

"    Supply  account 

"     Interest  paid  on  wafer  debt  to  Nov.  30 
Amount  of  Appropriation  unexpended 
Balance  showing  gain  in  1871    .... 


I 


890,000.00 
111,782.68 

15,750.85 
539.21 

3,578.27 
3,451.19 

822J,I02.17 

$.56,730.39 
21.1S8.67 
15.343.36 
03,304.00 
33,269.61 
44,267.14 

{224,102.17 
The  following   statement  will  show  the  original  cost  of  the 
Water  Works,  with  the  Extension  added  from  year  to  year,  to 
November  30, 1871. 

Cost  of  the  Works  in     .     .     .     1865 $291,480.00 

Expended  in  extension,  balance  1665 3,408.91 

"  "         »  1866 88,185.74 

'  1867 188,635.06 

«  1868 160,496.38 

1869 99,313.51 

»  1870 56,906.46 

1871 56,730.39 


Total  cost  Nov.  30, 1871 


(945,146.4S 

We  now  present  sundry  statements  showing  in  brief  all  other 
transactions  besides  the  cost  and  extension  account,  on  account 
of  the  Water  Works  each  year  since  their  purchase,  with  the 
annual  gain. 


1866. 

RECEIVED. 

Water  rates $32,367.19 

Sopply  account  ....        3,826.34 
Sundries 1,411.95 


$37,605.48 


EXPENDED. 

Care  and  repairs  .  .  .  $7,196.58 
Sopply  account  ....  5,230.45 
Interest 7,062.79 


19,489.82 


Balance,  showing  gain  in  1865,        $18,115.66 

1866. 

RECEIVED. 

Water  rates $40,073.27 

Sopply  account  ....       10,883.30 

bterest 442.05 

$51,398.62 


EXPENDED. 

:  Care  and  repairs  .  .  .  $13,791.00 
Supply  account  ....  8,878.80 
Interest 17,484.00 


40,153.80 


Balance,  showing  gain  in  1866,       $11,244.82 

1867. 

RECEIVED. 

Water  rates $52,733.62 

Snpply  account  .     .     .     .  11,647.55 

Sandries 1,659.49 

Interest 1,609.72 


Care  and  repairs 

Snpply  account  .  . 

Interest       .     .     .  . 

Discount  on  bonds  . 


EXPENDED. 

$17,813.32 

9,765.14 

27,984.00 

1,067.21 


$67,650.38 


56,629.67 


Balance,  showing  gain  in  1867,        $11,020.71 


^^^ 

6 

^ 

■ 

^ 

1868. 

^^^^ 

RECEIVED. 

^^^H 

"Water  rates    .     .     . 

.     .     $63,747.42 

^^M 

Supply  account  .     . 

.     .       13,31.5.43 

^H 

gundricB     .... 

.     .         2,371.71 

^H 

Interest       .... 

.     .        4,328.81 

$83,763.37 

J 

BXPamsD. 

Care  and  repairs 

.     .    $16,508.85 

Supply  aceount  .     . 

.       13,461.91 

^^^^^1 

Interest      .... 

37,014.00 

Discount  on  bonds  . 

2,809.11 

69,793.87 

Balance,  showing  gain  in  1868, 

$13,99 

1869. 

HECEIVGD. 

Water  rates    .     .     . 

.     .     876,149.30 

Supply  account  .     . 

.       14,150.23 

Sundries     .... 

1,048.39 

Interest       .... 

1,133.84 

$92,481.76 

EXPENDED. 

Care  and  repairs 

.    $20,082.91 

Supply  account  .     . 

.      13,465.91 

Interest      .... 

.       46,344.00 

79,892.82 

Balance,  showing  gain  in  1869,       - 

$12,58 

1870. 

RECEIVED. 

Water  rates    .     .     . 

.    $92,606.95 

Supply  account  .     . 

.       16,382.93 

Sundries    .... 

509.08 

^^m 

Interest      .... 

.5,793.94 

i 

^^^^^M 

Land  sale  .... 

6,582.74 

^^^^1 

Somerville  pipes 

4,753.01 

$126,628.65 

3 

Amoant  brought  forward    .     .     .    $126,628.<}5  ^^H 

Care  and  repair<»      .     .     .    319,014.43  ^^M 

:^u))ply  account  .     .     .,    .       14,999.57  ^^H 

Inlereat 49,704.00  ^H 

83,718.00 

Balance,  showing  guiii  in  1870,        842,910.65 

1871. 

RECEIVED. 

Water  rates $111,782.65  ^^ 

Sapply  account  ....       15,750.85  J^H 

Sundries 539.31  ^H 

lalerest                                         6,029.46  ^H 

— $134,102.17  ^H 

EXPENDED.  ^^H 

Care  and  repairs       .     .     .     $21,188.67  ^H 

Supply  account  ....       15,342.36  ^H 

[merest 53,304.00  ^H 

89,835.03  •  I 

Balance,  showing  gain  In  1871, $44,267.14 

As  it  is  a  part  of  our  duty  tu  present  to  the  City  Council  from 
time  to  time  for  their  con.'jideration,  such  things  as  in  our  judg- 
ment are  needed  to  perfect,  so  far  as  may  be,  the  work  so  well 
begun,  we  would  call  your  attention  to  the  following  8tatement» 
and  recommendations. 

We  have  jusl  passed  through  the  second  successive  season  of 
extreme  drought,  and  consequent  very  low  stage  of  water  in 
Fresh  Pond.  The  fact  that  we  are  not  properly  connected  with 
any  of  our  resources  for  water  except  Fresh  Pond,  has  been  the 
caase  of  some  anxiety  to  the  members  of  the  Board.  It  is  not 
I'-siirable  and  scarcely  endurable  that  a  community  of  40,000 
I  trrsons  should  run  anywhere  near  a  water  famine,  and  we  have 
\sketl  In  all  seriousness  what  is  best  for  us  to  do  to  prevent  the 
possibility  of  such  an  event. 

The  water  in  Fresh  Pond  is  so  remarkably  pure  and  good, that 
we  think,  first  of  all,  every  effort  should  be  made  to  store  and 
hoflband  all  we  can  from  this  source.  Fresh  Pond  is  Cambridge's 
great  natural  reservoir.      Using  the  water  as  we  do  through  a 


I 

I 

I 
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stand-pipe,  we  use  it  in  the  same  condition  that  it  comes  from 
the  pond,  hence  (he  great  importance  of  giving  every  alTentian 
to  the  purity  of  the  watei  in  the  pond  ;  and  in  this  coim«ctioo 
we  would  call  your  pailicular  attention  to  the  necessity  of  clean- 
ing out  some  portions  of  the  pond  at  the  earliest  practicable  mo- 
ment. Although  the  pipe  through  which  the  water  is  coiiducted 
to  Ihe  pump  is  carried  far  out  into  deep  water,  the  screens  are 
often  so_  obstructed  by  vegetable  matter  detached  from  the  shal- 
low borders  of  l!ie  pond  as  to  require  much  labor  to  keep  them 
free.  By  removing  Ihe  vegetable  accumnlationa  from  an  area 
estimated  to  cover  about  seventeen  acres,  the  pond  will  become 
comparatively  purified,  and  at  the  same  time  the  storage  capacity 
considerably  increased.  There  should  be  no  delay  in  attending 
to  this  matter. 

The  act  under  which  we  take  the  water  does  not  allow  us  to 
raise  the  water  above  "high-watermark."  The  only  objection 
that  we  can  see  to  raising  it  higher,  if  we  can  ihcreby  retain  tbe 
water,  is  in  regard  to  the  fish  running  in  from  Alewll'e  Brook, 
but  as  the  fisheries  are  now  of  comparatively  little  value,  we  think 
this  objection  might  be  overruled  in  our  favor  if  the  subject  were 
properly  represented  to  [be  Legislature. 

If  we  could  hold  tbe  water  three  feet  above  higb-uater  mark, 
it  would  give  us  about  195,000,000  gallons  more  in  the  pond, 
and  increase  our  supply  from  this  source  by  just  that  amount. 

In  our  last  Anrmul  Report  we  presented  a  detailed  slutement, 
purporting  to  show  tbe  eslimated  capacity  of  our  present  water 
supply,  comprising  Fresh,  Little,  Spy  Ponds,  etc.,  but  more  par- 
ticularly showing  the  supposed  capacity  of  Fresh  Pond  to  furiiisb 
a  large  amount  of  water  from  some  unseen  source. 

We  find  by  reexamination  of  our  statement  of  last  year,  and 
comparison  with  a  Report  made  by  the  President  of  the  old  Water 
Company  in  1857,  which  was  the  basis  upon  which  our  state- 
ment was  made  up,  that  by  a  misunderstanding  of  tbe  figures 
therein  we  fell  into  an  error,  which  in  the  results  reached  by  us 
led  as  far  astray  in  regard  to  the  amount  of  water  supposed  to 
be  furnished  by  Fresh  Pond  from  unseen  sources. 

After  correcting  this  error  we  find  that  instead  of  rating  the 
measurement  of  the  pond  at  3,000,000  gallons  per  inch  at  low- 
water  mark,  it  should  be  5,000,000  per  inch. 


We  have  not  seen  anything  in  the  principles  upon  which  the 
calculations  were  made  ihat  was  wrong,  but  careful  scrutiny  has 
confirmed  us  in  their  substantial  correctness, 

We  now  present  to  you  a  statement  made  on  the  same  prin- 
ciples as  last  year,  reckoning  5,000,000  gallons  to  one  inch  in  the 
pond,  and  320  gallons  per  revolution  of  the  pumping  engine;  and 
with  the  following  as  the  basis  of  our  calculations  :  — 

First.  We  cover  the  time  from  July  2  to  November  21,  in 
1970  and  1871. 

Stcond.  The  water-shed  of  Fresh  Pond  is  estimated  at  l,20(.t 

TTiird.  The  area  of  the  pond  in  making  up  the  amount  of 
min-fail  is  estimated  at  200  acres. 

Fourth.  The  evaporation  from  the  surface  of  the  pond  will  be 
'^ijaal  to  the  rain-fall  on  its  surface,  leaving  us  1,000  acres  to 
s^ther  rain-fal!  from, 

Fijth.  It  is  allowed  that  four  tenths,  of  the  rain-fall  outside  the 
pond  finds  its  way  into  the  pond. 

Sixth.  Ill  estimating  the  amount  of  water  the  pond  will  fiirnish 
per  inch,  wis  call  the  surface  185  acres,  which  is  about  its  low- 
water  area  ;  200  acres  being  its  liigh-water  area. 

1870. 

Rain-fall  July  2  to    November   21,  1870,  was   9.91  inches; 

9.91  inches  on  1,000  acres  equals  19.82  on  200  acres  at  i^. 

Gain  in  pond  by  rain-fall.  19.82  inches     ....       99,100,000 

Fall  in  pond  in  same  time  30.40  inches    ....     152,000,000 


j^aking  total  supply  from  this  source 251,100,000 

roount  pumped  during  same  time 208,752,292 


^^Makii 
^Hbooi 

^f         DitTerence 17,652,293 

Showing  that  we  pumped  17,052,292  gallons  more  than  is 
accounted  for  above ;  but  as  this  amount  only  represents  about  Sj 
inches  on  the  pond,  we  think  that,  as  when  we  began  to  pump, 
July  2,  the  pond  was  30j  inches  higher  than  on  November  21, 
when  we  left  otT,  all  this  can  be  accounted  for  by  the  larger  area  of 
B  pond  at  that  lime. 


Rain  fall  July  2d  to  November  21,  1871.  was  15.73  inches. 
ld.72  iiiciieB  on  1,000  acres  equals  31.44  on  200  acres  at  ^^i- 


Gain  in  pond  by  rainfall,  31.44  inches  . 
Pall  in  pond  in  same  time,  15.75  inches  . 
Making  total  supply  from  this  source 
Amount  pumped  during  same  time    .     . 
DiiTerence 


157,:»O0,000 
78,750,000 
235.950,000 
236,313,200 
363,200 

These  statements,  made  up,  as  we  believe,  on  a  correct  basis, 
and  confirming  each  other  as  they  do,  would  seem  to  show  al- 
most conclusively  that  bo  far  as  wc  have  pumped  from  the  pood, 
there  is  no  evidence  that  there  is  any  unseen  source  of  water 
supply  connected  with  it ;  and  that  the  belief  of  some  to  the  con- 
trary, which  belief  our  calculations  of  last  year  seemed  to  prove, 
is  really  without  any  tangible  basis  to  rest  upon. 

We  would  here  state  that  from  recent  observations  it  appears 
that  we  do  not  pump  as  much  as  three  hundred  and  twenty  gal- 
lons per  revolution,  in  which  case  it  would  be  tihown  that  the 
pond  has  not  furnished  as  much  water  as  is  claimed  by  the  raii]« 
fail  in  these  calculations.  On  the  other  hand,  we  have  been  in- 
formed that  observations  have  been  made  at  Ihc  pond  in  the  win- 
ter, when,  in  addition  to  our  pumping,  large  quantities  of  ice' 
were  removed  daily,  and  no  corresponding  fall  in  the  pond  was 
noticed.  We  propose,  during  the  coming  yrar,  to  make  sucb 
observations  and  experiments  in  regard  to  these  matters  as  wit) 
enable  us  to  present  the  whole  subject  to  you  in  a  more  intelli- 
gible and  reliable  manner. 

The  result  so  far,  we  think,  shows  that  we  ought  not  to  depend 
upon  getting  from  Fresh  Pond  any  more  water  than  the  natural 
deposit  from  rain-fall,  and  increases  the  necessity  of  our  retaining 
all  we  can  of  that  means  of  supply. 

Our  next  sources  of  supply  are  Little  and  Spy  Ponds.  The 
water  in  these  ponds,  in  certain  seasons  of  the  year,  aiid  when 
it  18  most  needed  for  use,  passes  through  a  process  of  fermen- 
tation, which  at  that  time  makes  it  unsuitable  for  domestic  use 
without  filtering ;  still,  dutinj;  nine  or  ten  months  of  the  year 
the  water  is  sweet  and  good.    We  think  a  pipe  should  be  laid  at 


once  connecting  the  three  ponds,  ao  that  the  water  in  Ihe  other 
ponds  can  be  used  when  it  is  good,  to  reinforce  Fresh  Pond  ;  and 
when  it  is  bad,  can  be  shut  out  by  a  gate  in  the  pipe. 

We  6nd  there  are  other  small  sources  of  water  supply  in  Mid- 
dlesex County,  which  might  be  of  great  use  to  us  if  we  could 
secure  them.  In  view  of  the 'foregoing,  and  also  to  provide  for 
the  prospective  wants  of  our  rapidly  growing  city,  we  recom- 
mend the  City  Council  to  make  application  to  Ihe  Legislature  aw 
(oilows :  — 

First.  For  leave  to  raise  the  ponds  above  high-wafer  mark,  and 
phot  out  the  fish. 

Second.  That  we  be  permitted  to  take  the  water  from  such 
streams  in  this  county  {the  right  of  which  is  not  already  granted 
to  others)  as  we  can  bring  to  advantage  lo  reinforce  our  present 
«-aier  supply. 

TJiird.  That  we  be  permitted  to  increase  the  amount  of  Water 
Bonds,  for  the  extension  of  the  Water  Works  to  $1,500,000. 

Doring  the  past  year  great  efforts  have  been  made  by  our  Su- 
l>eriiitendent,  as  well  as  by  special  examinations,  to  detect  leaks 
io  the  pipes,  and  prevent  unnecessary  waste  of  water.  The  fact 
that  while  there  has  been  a  considerable  increase  in  the  number 
of  water  takers  during  the  past  year,  the  amount  of  water 
pomped  has  not  increased,  is  proof  that  the  labor  has  not  been 
in  vain.  It  is,  however,  our  conviction  that  we  have  reached  the 
minitnum  amount  of  water  to  supply  the  city,  and  that  we  must 
provide  for  a  constantly  increasing  demand  in  the  future. 

This  Board  are  of  the  opinion  that  the  "  Sinking  Fund  "  does 
not  show  in  accordance  with  the  law  in  reference  to  the  same,  and 
we  would  recommend  that  the  City  Council  appoint  a  commit- 
tee to  examine  the  same;  and  suggest  that  ihe  committee  con- 
sist of  the  City  Treasurer,  the  City  Auditor,  with  any  others  that 
the  Water  Board  may  appoint  from  their  number  for  this  pur- 
pose. 

We  would  also  respectfully  recommend  the  City  Council  ao  to 
amend  the  Water  Ordinance,  that  the  Sinking  Fund  of  the 
Water  Works  may  be  made  up  to  November  yOlh  each  year,  at 
Ihe  same  lime  that  all  other  city  accounts  are  made  up  ;  and  also 
IO  change  the  tiuie  for  collecting  the  water  rates  from  July  to  Jan- 
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uary,  after  which  the  Sinkiug  Fund  will  show  as  nearly  as  practi- 
cable the  actual  ^landing  uf  the  Water  Works  at  the  end  of  each 
year. 

It  has  been  the  rule  of  the  Board  to  lay  main  pipes  in  the 
streets  of  the  city  wherever  the  water  rales  subgcribed  would 
warrant  an  income  to  pay  interest  on  the  outlay.  Under  this 
rule,  about  seven  miles  per  year  have  been  laid  in  each  of  the 
three  last  years.  The  total  length  of  main  pipe  in  the  city  is  now 
about  sixiy-seven  miles,  and  there  remain  about  fifteen  miles  yei 
to  be  piped.  The  whole  subject  of  piping  the  streets  is  in  ibe 
hands  of  a  committee,  and  early  in  the  next  year  we  propose  to 
present  to  the  City  Couucil  an  estimate  for  this  purpose  for  the 
ensuing  ytar. 

The  Board  have  contracted  with  Mr.  H.  R.  Worthington,  of 
New  York  City,  for  the  constrnction  of  a  new  duplex  pumping 
engine  of  the  best  construction,  the  same  to  be  finished  and  set 
up  in  working  order  by  the  Ist  of  September,  1972. 

In  closing  our  Report,  we  wish  to  refer  to  a  matter  that  does 
not  come  under  our  especial  charge,  —  a  plan  by  which  we  think 
the  condition  of  the  pond  might  be  greatly  improved.  We  mean 
the  construction  of  a  road  around  .the  borders  of  our  beaatifol 
lake. 

There  is  a  constantly  increasing  demand  upon  us  to  provide 
for  the  drainage  from  the  estates  bordering  on  the  pond,  which 
now  pollutes  the  water.  The  consiruction  of  a  sewer  in  connec- 
tion with  such  a  road,  would  carry  all  the  drainage  into  Alewife 
Brook,  below  the  outlet  of  the  pond.  This,  with  the  clearing 
up  of  the  banks  between  such  a  road  and  the  borders  of  the 
pond,  would  do  much  towards  keeping  the  water  clean  and  pare. 
The  parties  who  own  the  land  abutting  oa  the  pond,  are  largely 
engaged  in  cutting  and  storing  ice,  and  it  is  for  their  interest  to 
increase  the  purity  of  the  water  and  the  area  of  the  pond  by  clear- 
log  out  the  vegetable  matter  therein.  We  have  reason  to  believe 
they  would  join  in  this  great  improvement. 

The  greatly  enhanced  value  of  the  four  or  five  hundred  acres 
of  land  that  would  thus  be  rendered  a  most  attractive  locality 
for  building  purposes,  would  make  it  an  object  alike  to  the  city, 
the  town  of  lielmont,  and  the  laud-owners,  to  spend  the  moitpy 
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required  for  this  purpose,  aside  from  the  benefit  it  would  be  to 
OUT  Dataral  reservoir. 

All  which  is  respectfully  submitted, 


December  13,  1871. 


J.  WARREN  MERRILL, 
H.  R.  HARDING, 
JOSEPH  H.  CONVERSE, 
GEORGE  P/ CARTER, 
HENRY  L.  EUSTIS, 
CHESTER  W.  KINGSLEY, 
SAMUEL  SLOCOMB, 


Cambridge 
Water  Board, 


REPORT 


THE   WATER  REGISTRAR. 


Water  Reoistsar'b  OfPicb>B 
Cambuibok,  December  1,  1871. 
To  tie  Cambridge  Water  Board :  — 

Gentlemen,  —  In  accordance  with  the  provisions  of  the  ordi- 
dance  for  the  care  and  management  of  the  Cambridge  Water 
Workf,  I  hereby  respectfully  Bubmit  my  report  for  the  year  end- 
ing November  30,  1871. 

Beoelpts. 

Water  rates $111,782.65 

Supply  account  for  service  pipe,  laying,  repairing, 

shutting  off  and  letting  on  water 15,750.85 

Total  cash  receipts  from  all  sources ^l27fi3S.50 

All  of  wbich  has  been  paid  into  the  City  Treasury. 
The  increased  amount  of  income  for  the  financial 
year,  over  the  previous  year,  is $]8,034.»1 

Expenditures. 
The  expenditures  for  the  care  and  management  of  the  Works 
for  the  year  ending  November  30,  1871,  have  been  as  follows :  — 

For  care  and  repairs $8,247.00 

For  pumping  service 8,819,88 

For  office  expenses 4,121.79 

Total  amount $31,188.67 

The  expendilures  on  the  extension  of  the  Works 

for  the  year  ending  Nov.  30,  1871,  were     .     .  $56,730.39 

The  eipenditare  on  supply  account  was  ....  15,34a.3f> 


^ 

^ 

15 

^ 

^1 

Supply  Account. 

■ 

Cash  received 

on  above  accour 

It       .     .     i 

515,750.85 

^1 

Now  dae     . 

9,989.76 

^H 

825,740.61         H 

There  was  reported  d 

lue  Dec.  1 

,1870    . 

88,511.49 

^H 

Since  expended    .     . 

15,342.36 

^H 

23,853.85         ^ 

Balance 

'  in  favor  of  acconnt. 

$1,886.76  H 
non-pay-         H 

Daring  the 

year  the  water 

has  been  turned  off  i 

meot  or  rates  one  hundred  and  fifty-nine  times.     Or  this  number        ^| 

one  hundred  ai 

ud  fifty-three  have  been  let 

on,  leaving  a  balance        ^| 

of  six  still  remaining 

off. 

^H 

The  following  tabl 

e  exhibits 

the  yearly 

revenue  received  from         ^| 

the  sale  of  Fresh    Pond  water 

since  the  [ 

jurchas-e  ol 

'  the  WuTk»         ^M 

by  the  city:  — 

■ 

mgtoia  April  28 

,  1865, 

to  Dec.  1 

,  1865  .     . 

(32,367.19        H 

^B "       Dec.    1 

,  1865, 

1866  .     . 

40,073.27  ■ 
52,733.62         ■ 

■  u 

1806, 

.; 

1867  .     . 

1967, 

" 

1868  .     . 

63,747.42          ■ 

■-    " 

1868, 

" 

1869  .     . 

76,149.30         ■ 

■.    .. 

1869, 

" 

1870  .     . 

92,606.95        ■ 

1870, 

11 

1871    .     . 

111,782.65         ^M 

L.' 

$469,460.40         H 

m 

STATEMENT 

1 

SaOWING  THE 

NUMBER  OF  FAMII.IES,  STOREi 

!,  MA ND FACTORIES.  ETC.,             ^| 

8DPPL1ED  WITH  FRESH  POND  WATER, 

DECEMBER  ; 

^M 

^m 

7,151 

Families. 

^^ 

^B 

693 

Hand  Ho 

se. 

^H 

^^L 

491 

Private  Stables. 

^^M 

^^^^^m 

189 

Stores. 

^^^^^M 

^^^^^fe 

75 

Stationary  Engines. 

^^^^^H 

^^^^^H 

39 

Offices. 

^^^^^H 

^^^^H 

32  Boarding. 

■bonsea. 

^^^^^1 

L 

32 

Saloons. 

J 
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2  Box  Mansfactories. 

2  Tinware  Munafactories. 

2  Organ  M ana  factories. 

2  Chemical- Works. 

3  Cattle  Yards. 

2  Club  Stables. 

3  Libraries. 

2  Stearo  Railroad  Depots. 

2  Marble  Works. 

2  Bacon  Works. 

2  Stereotype  Foundries. 

2  Tallow  Factories. 

2  Private  Schools. 

2  I.  O.  of  O.  P.  Hallo. 

2  Masonic  Halls. 

2  City  Stabtea. 

1  Almshouse. 

1  Brass  Foundry. 

1  Brewery. 

i  Boiler  Manufactory. 

1  Botanic  Garden. . 

1  Brick  Yard. 

1  Currier  Shop. 

1  Color  Manufactory. 

1  Coffin  Manufactory. 

1  City  Hall. 

1  City  Wharf. 

1  Confectionery  Manufactory. 

1  Cemetery. 

1  Drain  Pipe  Manufactory. 

1  Distillery. 

1  G.  A,  R.  Hall. 

1  Gas  Works. 

1  Gymnafiam. 

1  House  of  Correction. 

1  Laundry. 

1  Lead  Pipe  Works. 

1  Lard  Works. 

1  Museum  of  Comparative  Zoology. 


^H 

^^H 

m 

^^^^^^^^ 

1  Oil  Factory. 

^^^^H 

1  Paper  Collar  Manufactory. 

^M 

^^^^^H 

1   Poultry  House. 

^M 

^^^^^H 

1  Rolling  Mill. 

^M 

^^^^^M 

1  Riding  School. 

^^ 

^^^^^1 

1   Steam  Railroad. 

^H 

^^^^^H 

1  State  Arsenal. 

^H 

^^^^H 

1  Sausage  Manufactory. 

^H 

^^^^H 

1  Sugar  Refinery. 

^^^^H 

^^^^^H 

1   Swine  Yard. 

^^^^^H 

^^L 

1   Vinegar  Factory. 

1 

^B^ 

STATEMENT 

H             SHOWING  THE  NUMBEE  AND  KIND  OF  FIXTUKEB  CONTAINED  WITHIN  THE 

H^                        PREM1SE8  OF  WATER  TAKERS  IN  THE  CITV  OF  CAUBRIDGK, 

^fe 

DECEMBER  1, 1871. 

^M 

H 

8,322  Faucets. 

H 

^B^^^^ 

1,810  Wash  Bowls. 

^1 

^^^^^L 

1,586  Water  Closets. 

^1 

^^^^H 

1,038  Bath  Tubs. 

^1 

^^^^^M 

811    Wash  Tubs. 

^1 

^^^^^M 

300  Fire  Hydrants. 

^1 

^^^^^1 

188  Slop  Cloaeta. 

^H 

^ 

11   Public  Drinking  Fountains. 

^H 

w 

10  Private  Fountains. 

^1 

1              The  total 

number  of  meters  now  in  use  h  81. 

They  are  aH 

■           tached  to  a 

variety  of  establishments,  as  follows:' 

1 

i 
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SIZE  0?  METEBS. 

WHERE  ATTACHED. 

1 

lioch.j 

I  iDOh.  ] 

.  loch. 

1^  inch.  1 

Mnch.l 

1 

Mnch.4 

I  inch. 

Baj  State  Glass  Co 

^ 

_ 

^ 

Boston  and  Lowell  Railroad  Co.  .    .    . 

— 

— 

1 

— 

3 

— 

I 

Badger  &  Batchdder 

— 

- 

— 

1 

- 

— 

— 

Bramtn,  Shaw,  &  Co 

— 

— 

— 

I 

— 

— 

— 

Bofton  Chemical  Works 

— 

— 

— 

— 

1 

— 

— . 

Beal&  Hooper 

- 

— 

— 

- 

1 

- 

— 

Boiton  Silver  Glass  Co 

— 

— 

— 

- 

1 

— 

— 

Boiton  RoUing  MiU 

— 

— 

— 

— 

1 

— 

— 

B.  P.  atrk  &  Co 

<- 

— 

I 

— 

— 

— 

_ 

Biazier&  Wfaittemore 

— 

— 

2 

— 

— 

— 

_ 

Boiton  Stamping  and  Manufacturing  Cc 
Boston  Car  Wheel  Co 

).       - 

— 

I 

- 

- 

— 

— 

— 

1 

— . 

— 

— 

— 

_ 

Baj  State  Color  Co 

C.L.  Jones 

•> 

— 

— 

— 

1 

— 

— 

— 

— 

1 

— 

— 

— 

— 

Cambridge  Gas  light  Co.    .    .    .    .    . 

- 

- 

— 

— 

- 

I 

— 

Curtis  Davis 

— 

— 

— 

1 

— 

— 

— 

Ounbridge  Stamping  Co 

Doe  &  UunneweU 

1 

1 

— 

— 

- 

- 

- 

— ' 

— 

— 

1 

— 

— 

— 

Daj&  Collins 

— 

— 

1 

— 

— 

- 

.. 

Fnmcis  Draper  &  Co 

— 

1 

- 

— 

— 

— 

— 

P.Geldowskj 

— 

- 

- 

1 

- 

— 

— 

George  G.  Page  &  Co 

— 

- 

I 

- 

— 

— 

— 

George  Woods  &  Co 

— 

— 

- 

1 

— 

— 

— 

Hoase  of  Correction 

— 

— 

— 

— 

1 

— 

_ 

H.  0.  Houghton  &  Co 

- 

- 

I 

— 

— 

— 

<- 

Henry  Thayer  &  Co 

— 

- 

— 

- 

1 

— 

— 

Hancock  &  Greelj 

— 

1 

— 

— 

— 

— 

— 

H.  M.  Clark ^ 

— 

1 

— 

— 

— 

— 

-. 

Holyoke  House 

— 

— 

— 

— 

1 

— 

— 

John  K.  Hodgdon 

— 

— 

— 

- 

1 

- 

— 

James  Mcintosh 

— 

— 

1 

— 

— 

— 

— 

John  P.  Squire  &  Co 

— 

1 

— 

— 

1 

- 

— 

John  Wilson  &  Co 

— 

— 

I 

— 

— 

— 

_ 

John  Reardon  &  Sons 

— . 

— 

1 

— 

— 

— 

— 

J.  J.  Gray 

— 

— 

1 

- 

— 

— 

~ 

James  C.  Davis 

— 

— 

I 

— 

— 

— 

— 

James  B.  Kent 

— 

— 

1 

— 

<- 

— 

_ 

Joseph  Bojnton 

I 

- 

— 

— 

— 

— 

— 

James  Lee 

<- 

— 

1- 

— 

— 

- 

. 

Leonard  (!k)x 

,          — 

1 

— 

— 

_ 

— 

_ 

little  &  Brown 

^m 

— 

I 

— 

— 

— 

_ 

Mt.  Aabum  demetery 

,                                 _ 

— 

— 

— 

'- 

— 

- 

— 

— 

1 

— 

— 

Mason  &  Hamlin 

,                                 — 

— . 

1 

— 

_ 

— 

— 

J^orth,  Meriam,  &  Co. 

,                                 — 

— 

— 

— 

— 

— 

,                                 — 

• 

— 

— 

— 

— 

O.S.  Bullock 

.                                 — 

1 

.  — 

— 

— 

-. 

Prospect  House 

,                                  — 

— 

— 

1 

— 

— 

Revere  Sugar  Refinery 

— 

— 

— 

— 

— 

— 

HeTersible  Collar  Co 

,                                  _ 

<- 

— 

— 

— 

. 

Shawmut  Iron  Works 

,                                 _ 

1 

<- 

— 

— 

— 

— 

Sylvester  Tower 

.                                 _ 

— 

1 

— 

— 

-. 

— 

8.M.Cofran 

,                                  _ 

— 

— . 

— 

— 

— 

St  Marv's  Church 

.                                 _ 

~ 

— 

— 

a 

— 

_ 

Thaver  Club 

T.  S.  Huckins 

,                                 — 

1 

— 

- 

i 

1 

— 

.                                 "■ 

*" 

1 

"^ 

"■ 

^ 
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WHUUi  ATTACHED. 


Theodore  Downing 
Union  Glass  Co. 
Union  RailwAT  Co. 
Woodbarr  &  Co.    . 
Welch,  Bigdow,  &  Co 
Asa  Qraj  .... 


liaeh 


BUM  or  MSTIBS. 


liaeh 


1 
6 


lineli. 


1 
S 
S 


litneh 


2bMh. 


Siaeh. 


As  required  by  the  ordinance,  every  building  sopplied  with 
Fresh  Pond  water  has  been  visited. 

RespectfoUy  sobmitted, 

A.  F.  FIFIELD, 


REPORT 


COKCBBMISO 


THE  ACCOUNTS   OF  THE   WATER  REGISTRAR, 


In  Cahbridgb  Watrr  Board 
December  IS,  IH7 1, 


■\ 


The  Committee  appointed  to  examine  the  accounts  of  the 
Water  Registrar  for  the  financial  year  ending  November  30, 
1871,  herewith  submit  the  following 

REPORT : 

Your  Committee  have  examined  the  books  and  accounts  of 
the  Water  Registrar,  and  compared  them  with  the  vouchers,  and 
find  that  the  same  are  correct  in  all  respects. 

Respectfully  submitted,  • 

^'r,^^^^  ^   !r,.^^^«>-   y  Committee, 
GEORGE  P.  CARTER,  ) 


REPORT 


SUPERINTENDENT  OF  THE  WATER  WORKS. 


I 


To  lid  Wafer  Board  of  Iht  Ci(y  0/  CanJtridgt :  — 

Gentlemen,  —  Having  assumed  again  the  duties  to  which  yoa 
appointed  me,  and  in  conformity  with  the  requirements  of  the 
City  Ordinance  relating  to  the  Water  Works,  I  hereby  submit 
for  your  consideration  the  Seventh  Annual  Report  of  the  condition 
of  the  Worlis  under  my  charge,  together  with  a  detailed  state- 
ment of  the  work  performed  under  my  direction  for  the  year 
ending  November  30,  1S71. 

Pond. 

In  December,  1970,  the  brook  between  Spy  and  Fresh  Ponds 
was  thoroughly  cleaned  out  and  the  flash  boards  were  raised 
daily  to  allow  the  fish  to  leave  the  pond.  In  January,  there  waa 
a  contiiiual  flow  of  water  between  the  two  ponds,  and  the  water 
in  Fresh  Pond  was  eight  inches  above  the  lowest  point  of  1370. 
In  February,  the  water  was  11^  inches  above  the  lowest  point 
of  1870.  In  March,  the  lower  flash  boards  at  the  outlet  of  the 
two  ponda  were  removed,  and  the  brook,  with  the  upper  gates, 
was  placed  in  charge  of  the  fish  officer  to  meet  the  requirements 
of  the  law.  During  the  month  the  water  in  the  pond  was  33 
inches  above  the  lowest  point  of  1S70.  In  May,  32  inches,  and 
in  June  24  inches  above  the  lowest  point  of  1870.  During  this 
month  the  gate  was  kept  closed  in  consequence  of  the  high  water 
on  the  meadows.  In  July,  the  water  was  14^  inches ;  in  August, 
10  indies  ;  in  Septeraber,4  inches  j  in  October,  5  inches  ;  and  in 
November  8  inches  above  the  lowest  point  of  1870,  —  the  latter 
being  4  feet  and  3  inches  below  the  high-water  mark  as  estab- 
ished  by  the  City  Engineer.     In  January,  by  the  direction  of  ■ 


Ilhe  Bfiard,  the  20-inch  pipe  which  furmerly  conveyed  the  water 
ffom  llie  pond  to  the  old  well  room  wbs  removed,  and  waa  sold 
on  tbe  ground  to  J.  J.  Walworth  &    Co.   for   $539.21.  which 
■moont  has  been  paid  to  the  City  Treasurer,  and  carried  to  (he 
Sinking  Fund. 
Engine  House. 
Id  December,  1870, 160  loads  of  stone  chips  were  carted  from 
the  Almshouse  ledge,  and  were  used  in  ballasting  the  bank  wall 
aroond  the  engine  buildiuga.     The  only  repairs  made  upon  the 
old  pumps  during  the  year  were  in  February,  prior  to  the  laying 
off  of  the  new  pumping  engine  for  repairs,  when  they  were  over- 
haoled  and  repaired  at  a  coat  for  material  of  $190.47.      On  the 
■^th  of  March  the  repairs  were  made  on  the  new  pumping  engine 
hjtiie  builder,  Mr.  H.  R.  Worthington.  at  his  ex  pen  so,  occupying 
tea  days  ;  the  st«am  jackets,  both  of  which  were  leaking  badly, 
WCTe  patched  and  made  perfectly  tight,  and  the  engine  has  since 
been  on  daily  duty,  working  well.     In  July,  a  car  track  was  laid 
from  the  coal  shed  to  the  boiler  room,  and  a  hand  car  has  since 
been  used  for  getting  in  coal,  making  quite  a  material  saving  in 
labor.     The  dwelling-house,  which  has  been  vacant  more  than  a 
year,  haa  been  put  in  repair,  and  is  now  occupied  by  the  En- 
gineer.    We  have  at  the  present  time  nearly  a  year's  supply  of 
coal  on  hand.    There  were  637,912,150  gallons  of  water  pumped 
the   past   year,  using   1,402,390  pounds  of  coal.     The  average 
number  of  gallons  pumped  daily  was  1,747,704,  —  an   average 
^^aily  increase  over  the  previous  year  of  7,835  gallons,—  about  43 
^^kUons  daily  average  for  each  inhabitant  of  the  city. 

H  Tb< 
^Hlhe 

f    Th. 


[  The  force  ma 
^Ihe  joints  ha' 


Force  Main. 

I  has  been  in  good  order.    Only  two  slight  leaks 
:  occurred  in  it  during  the  year. 


Reservoirs. 
I  are  both  in  a  very  satisfactory  condition,  and 
D  repairs  of  any  importance  have  been  made  on  them  during 
tbe  year.     lu  July,  the  stand  pipe  was  raised  fifteen  feet. 
The  following  elevations  above  the  marsh   level  have    been 
r  obtained  from  the  City  Engineer:  — 


Top  of  stand  pipe 122.70  fret. 

Overflow  in  stand  pipe 120.00  " 

Reservoir  capping 77.00  " 

InterBectiori  of  Otis  and  Fourth  Streets  ....  37.31  " 

Harvard  Street,  near  Dana  Street 45.15  •' 

Highest  land  in  Cambridge "6.71  "  ^_ 

Concord  Avenue,  near  Sparks  Street 57.16  **^^| 

Highest  water  known  in  Fresh  Pond 1.86  **^H 

Distribution  Pipes. 

The  total  lenirili  of  pipe  in  ihe  city  is  now  about  sixty-seven 
railes,  and  it  is  in  a  men'  satisractory  condition  than  at  any  lime 
since  the  Works  were  purchased  by  the  clly.  One  hundred  and 
eighty-eight  leaks  have  occurred  in  pipes  as  follows :  One  hun- 
dred and  ten  in  joints ;  eighteen  in  drive-cocks ;  fourteen  in  defec- 
tive pipes  ;  eight  in  cement  pipes;  eight  in  gates;  seven  in  broken 
pipes;  seven  in  sleeves;  six  in  hydrania;  five  in  plugs  ill  end 
of  pipe ;  two  in  aqueduct  logs ;  one  in  blow-off;  one  struck  with 
pick;  one  in  stop-cork  in  main.' 

In  addition  to  Ihe  new  lines  of  distribution  pipes  laid  the 
present  year,  pipes  have  been  removed  in  several  sireets,  and 
larger  ones  laid  in  their  places  either  because  the  corrosion  of  Ifae 
old  pipes  had  rendered  the  supply  unfit  for  use,  or  the  smallnese 
of  the  pipes  rendered  the  supply  insufficient  for  manufacturing 
purposes  and  for  fire  hydrants.  Small  lines  of  pipes  have  also 
been  removed  in  some  streets  where  larger  ones  have  been  laid 
within  a  few  years,  and  all  the  supply  pipes  on  these  have  been 
changed.  The  aqueduct  lo<r  in  Broadway,  from  Hampshire  to 
Court  Street,  has  been  discontinued,  and  the  service  pipe  attached 
to  the  20-inch  main.  The  3-inch  pipe  in  Broadway,  from  Pioneer 
to  Court  Street,  and  the  3-inch  pipe  in  the  same  street,  running 
250  feet  east  and  150  feet  west  from  Davis  Street,  thus  forming 
two  dead  ends,  has  been  removed,  and  all  the  service  pipes  con- 
nected therewith  changed;  removing  these  lines  of  pipe  leaves 
only  the  20-inch  main  in  Broadway  east  of  Winsor  Street.  Id 
Treraont  Sireet,  wht-re  we  had  a  line  of  4-inch  pipe,  two  ban- 
dred  and  fifty  feet  of  3-inch  pipe  have  been  taken  up.  Pipes  have 
been  removed  and  larger  ones  laid  as  follows:  — 

Prison  Point  Street,  nine  hundred  and  thirty-four  feet  of  4-ioch 
pipe  taken  up,  and  a  6-incb  pipe  laid  in  its  place, 


I 


w 


Fayette  Street,  one  hundred  and  thirly-foor  feet  of  3-inch  pipe 
:alfn  up,  nnd  a  4-inc1i  pipe  hiid  in  its  place. 

Otifi  Street,  from   Third  to  Finst  Street,  eight   hundred  and 
'U'«rr{y-five  feetof  4-incb  pipe  taken  ap,  and  a  6-inch  pipe  laid  in 
place. 

Bruadway  and  Main  Street,  east  of  Court  Street  to  Shawmut 
Works,  all  the  4  and  3-inch  pipea  huve  been  taken  up  and 
IS  feet  of  8-inch  pipe  laid  in  their  place,  ako  one  hundred  and 
Iffenty-six  feet  of  4-inch  pipe  in  Main  Street,  west  of  the  junction 
ofBroadway,  have  been  taken  up,  and  a  6-inch  pipe  laid  in  its 
place,  thus  forming  a  continuous  line  of  6-inch  pipe  in  Main 
"itreet 
Kirkland  Street,  from  junction  of  Cambridge  Street  and  Broad- 
ly to  Baldwin  Street,  all  the  4  and  3-incb  pipe  has  been  taken 

and  2,602  feet  of  10-inch  pipe  laid  in  its  place. 
Jn  the  aggregate,  about  a  lineal  mile  of  pipe. 


O-atoB. 


All  the  gates  have  been  examined,  and  are  believed  to  be  in  good 
working  order.  There  have  been  added  seventy-three  new  gates 
daring  Ihe  year.  Quite  a  large  number  of  these  have  been  placed 
on  old  lines  of  pipe,  to  divide  the  distance,  which  is  not  only 
a  great  benefit,  to  the  Works,  but  a  great  convenience  to  the 
taker?,  as  formerly  it  waa  neceswary  in  repairing  leaks  and  con- 
necting new  lines  of  pipes  to  shut  off  large  sections  of  the  city. 
Seventy-one  gate  and  hvdrant  boxes  have  been  raised  or  lowered 
to  conform  to  the  new  grades  of  streeti*,  and  ten  decayed  boxes 
have  been  taken  out  and  replaced  by  new  ones. 

Hydrants. 

The  hydrants  are  all  in  good  order  throughout  the  city.    Sixty 

^ave  been  added  during  the  year :  a  large  number  of  these  have 

\  placed  on    old  lines  of  pipe  where  there  was  an  evident 

cessity  of  having  them  much   nearer  together  on  account  of 

^tte  great  increase  of  buildings  during  the  past  two  years.  Twelve 

byilraiits  have  been  raised  entire,  twelve  hydrant  boxes  have  been 

Uten  out  and  replaced  by  new  ones,  and  nine  have  been  moved 

■40  scconnt  of  widening  streets. 


I 


4 


Meters. 
(  Eighteen  meters  have  been  applied  to  the  premises  of  water 
takerii,  and  five  have  been  removed  where  parties  have  discon- 
tinned  the  use  of  the  water,  or  the  rates  received  were  less  than 
prescribed  by  the  ordinance,  mailing  the  total  number  now  in  use 
eighty-one.  Of  this  number,  two  are|-inch;  seventeen,  |-inch; 
twenty-aeven,  1-inch;  eleven,  IJ-inch;  twenty-two,  2-inch;  one, 
3-inch  ;  and  one,  4-inch  size. 

Drinking  Fountains. 

One  drinking  fountain  has  been  placed  at  the  junction  of  Brond- 

way  and   Hampshire  Street,  making  the  total  number  eleven. 

They  have  been   in  constant  use  eight  months  of  the  year,  and 

are  a  great  convenience  to  the  public  generally. 

STATEMENT  OF   SERVICE   PIPE   LAID  IN  1871. 


~ 

~ TOTALS ~ 

Bititm. 

M; 

HunlivofPlpM. 

LofflilnlM). 

3 

I 

!I 

I 

91 

S 

»I 

e 

01 

It 

2 

108 

a 

lOB 

IS 

3TS 

19 

3T« 

60 

60 

i 

615 

8S,7<1 

619 

35,T«1 

■*«"«"« 

703 

39,9B9 

Tbc  loUl  nnmbcT  of  lupply  pipei  Ii 4,S94 


There  have  been  stopped  one  hundred  aad  six  leaks  in  servioa 
pipe,  twenty-five  in  faucets,  fifteen  in  atop  and  waste  cooks, 
four  in  yard  hydrants,  and  three  in  meters. 
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STATEMENT  OP  LOCATION,  SIZE,  AND  NUMBER  OF  FEET   OF 

PIPE  LAID  IN  1871. 


nr  WHAT  BTRBKT. 


icon    .    .    . 

AIMoii  •    .    . 

iOiton  .    .     . 

Antrim  .    .     . 

Btldwin.    .    . 

Bddwin  .    .    . 

Baldwin  Court 

Btldwin  Court 

Binks     .    .    . 

Banks     .    .    . 


B»J 

Bearer     .... 

Beech 

BeOConrt    .    .     . 

Bigelow  .... 

Bolton     .... 

Brattle    .... 

Broadwaj    .    .    . 

Brookline    .     .    . 

Boekinghain    .    . 

Cedar     .... 

Chestnut      .    .     . 

Clark      .... 

Cof^nrell      .     .     . 

Cottage  .... 

Crane      .... 

Dinsmore  Place    . 

Dorer      .... 

Drke 

Fayette    .... 

Km 

^^ 

Fl^  Street  Court 
Fonrth    .... 
Fraods  Place  .    . 
Ganlen    .... 
Garden  Court  .    . 

Gore 

Green  ..... 
Hancock .... 
Harrison  Avenue . 
Harrison  Place 
Harrey   .... 


DUmeter 
Id  loehet. 

Feet  of 
Pipe. 

4 

211 

4 

65  8 

3 

169 

6 

160 

6 

281 

4 

786 

1* 

190 

6 

140 
275 

4 

221 

4 

218 

4 

200 

6 

47 

4 

250 

6 

878 

4 

226 

4 

54 

8 

825 

4 

220 

4 

216 

6 

631 

4 

100 

4 

634 

3 

521 

4 

110 

« 
4 

42 

li 

4 

191 
228 

4 

231 

4 
6 

1,344 
250 

4 

189 

3 

168 

4 

160 

4 

496 

6 

928 

4 

.455 

4 

187 

4 

523 

4 

500 

4 

102 

3 

100 

6 

710 
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8TATEKENT  OF  LOCATION,  SIZE,  Etc.  (contumed). 


IN  WHAT  8TAKR. 


Henderson  Court 

Highland  ATenne 

Highland  Arenne 

Holly  Arenne 

Honghton 

Hunting .    . 

Hunting ;    .    . 

Kinnaird 

Krkland 

Kirkland 

KiiUand  Place 

Lake  View  Arenue 

Langdon     

Lowell 

Lowell  Railroad  Companj 

Lowland  ATenue 

Main 

ICain 

Milk 

Kontgomery 

Kount  Auburn 

Murdock 

Ninth 

Norfolk 

Norris 

Norton 

North  Avenue 

North  Avenue 

Orchard 

Otis 

Paper 

Pcari 

Pine 

Prison  Point 

Putnam  ..*....' 

Putnam  Place 

Reed 

Reed *  .    . 

Rice 

Rideout 

South  (Somcrville) h 

Spruce 

Sumner 

Sidney 

Sidney 


lalnebM. 

Pip*. 

S 

S75 

418 

2ft 

SOS 

S6 

700 
6 

404 

10 

100 

ft40 

1,190 

357 

54 

918 

250 

1,160 
196 

450 

140 

67 

60 

65 

50 

281 

85 

6 

871 

4 

25 

6 

330 

6 

825 

6 

318 

296 

85 

930 

428 

108 

48 

456 

540 

415 

184 

12 

4 

2,210 
230 

9 

118 

4  • 

312 
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STATEMENT  OF  LOCATION,  SIZE,  Etc.  (continued). 


IN  WHAT  8TRKBT. 


tawnt.    .    .    . 

The 

Vaideo  .... 
WaDaoe  .... 
Wibat  .... 
WilBst  ATenae  . 
Waddngton  Arenae 

Wireri J 

iMMott  Court  .    . 

WiDoir 

inDow(SomerTiUe). 
WilkmPlace   .    . 
Woodbaiy't  Court 
Wi%ht    .... 


Diameter 
In  Incbee. 


Feet  of 

Pipe. 


720 
25a 
560 

85 
880 

80 
236 
280 
174 

213 
156- 

lis- 

300* 


GATES. 


IN  WHAT  8TRBBT. 


Auttofi    .... 

Avon 

Baldwin  .  .  .  . 
lildwin  .    .    .    . 

Bnki 

B^    .....    . 

BiMdwnj  .  .  . 
Braokline  .  .  . 
Gnnliridge  .    .    . 

Oedar 

CIvk 

CosfweU.  .  .  . 
Fajette  .... 
Km 

^^ 

Ibgg  Street  Coort 

Fovth    .... 

TiaBcuPkce  .    . 

Qtrden    .    •    .    • 

Garden  Court  .    . 

uieen 

Hincock.    .    .    . 

Harrifon  Arenae  . 

Harrej    .    .  • . 

HeadoBon  Court  . 


Nambei. 


Diameter 
in  Inctaet. 


4 
A 

6 

4 
6 
4- 
8^ 
4- 
10 
6- 
4 
3 
4 
6 
4 
3 
4 
4 
6 
4 
4 
4 
4 
6 
3 


80 


QATBS  (oMieMifi<0< 


IH  WHAT  BTBPIT. 


Highland  ATenae 

H0U7  ATeniM .  .. 

Hnntiog .    •    « 

KirUand 

KirUand  Place 

Lake  View  Ayeniie   . .....•• 

Langdon 

Lowell  Bailroad  Companj .    .  ^    .    . 

Lowland  AveDue 

Main*.    . .    .    . 

Main  ,,,, 

mxk .  . 

Montgomeiy • 

Norria. . 

North  Avenne »    .    . 

North  ATMiue 

Norton , 

Otis 

Otii 

Peari .    .    . 

Prison  Point • 

Prison  Point 

Prison  Point 

Reed 

Rice 

Rideoat    

South 

Spruce 

Sumner 

Sidney 

Tremont 

Vine 

Walden •  .    .    . 

Walnut 

Ware 

Washington 

Westacott  Court 

WiUow 


HmalMr. 


2 


Urn 
In 


6 
6 
3 

4 
4 
4 
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BLOW-OFF  PIPES. 


IN  WHAT  STREET. 


Allstcm 


BcH  Court 

Cogvwell. 


"FlMgg  Street  Court 
Fnmcis  Place  .    . 
Garden    .... 
Garden  Court  .    . 
Green      .... 
Harrison  ATenae 
Harrison  Place 
Henderson  Court 
Hidljr  Arenne 
Kinnaird     .     .    . 
Lake  View  Avenue 
Norris     .... 
Pterl       .... 
Sidnej    ...    * 
Walden  .... 

Westacott  Court  . 
Willow  .... 
Wright   .... 


Number. 


1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

1 

I 

1 

1 

2 

1 

1 

1 

1 

1 

1 

I 

1 


DUmeter 
in  Inchet. 


^i 


RECAPITULATION. 


2^10  feet 

2,602  feet 

1,485  feet 

12;207  feet 

16,198  feet 

1,525  feet 

331  feet 

190  feet 


Gates. 


2 

4 

2 

21 

38 

6 


12-inch  pipe. 
10-inch  pipe. 

8inch  pipe. 

6-inch  pipe. 

4-inch  pipe. 

3-inch  pipe. 

l^inch  pipe. 

l^inch  pipe. 


12-inch. 

10-inch. 

8-inch. 


6-inch. 
4-inch. 
3-inch. 


Blow-Off  Pipes, 


28 If-inch. 


^^^^^^^^M                             ^^^1 

^^^^1                                           STATEMENT                                      H 

"                                 OF   STOCK   OK   IIAND 

EXCLUSIVE  OF  TOOLS. 

20  feet  34-iiich  pipe. 

3  8-inch  sleeves,  clamp. 

48  feet  20-inch  pipe. 

4  4-inch  eleevet^  clamp. 

36  feet  16-inch  pipf. 

11  8  X  4-inch  T's. 

aOOfeet  12-iiich  pipe. 

14  6  X  6-inch  T's. 

840  feet  10-inch  pipe. 

4  6  X  4-inch  T's. 

2.500  feet  ti-inch  pipe. 

14  4  X  4-inch  T'8. 

1,700  feet  6-inch  pipe. 

6  3  X  3-inch  T's. 

1,800  feet  l-inch  pipe. 

1  30  X  6-inch  cross. 

1  24-inch  gate. 

7  12  X  6-inch  crosses. 

120-inch  gate 

1  8  X  6-inoh  cross. 

1  16-ii]ch  gate 

10  8  X  4-inch  crosses. 

1  12-iHchgale 

17  6  X  6-inch  crosses. 

4  8-inch  gates 

14  4  X  4-inch  crosses. 

3  6-inch  gates 

4  12  to  6-inch  reducers. 

3  3-inch  gates 

6  10  to  6-inch  reducers. 

3  20-inch  sleeves. 

5  8  to  6-inch  reducers. 

1  16-inch  sleeve. 

10  6  to  4-inch  reducers. 

5  12-inch  sleeves. 

11  4  to  3-inch  reducers. 

810-incb  sleeves. 

11  10-inch  i-bends. 

10  8-inch  sleeves. 

4  8  inch  l-bends. 

10  6-inch  sleeves. 

7  6-!nch  i-bends. 

35  4-inch  sleeves. 

6  6-inch  offsets. 

7  3-inch  sleeves. 

2  4-inch  offsets. 

1  24  X  12-inch  T. 

4  12-incli  elbows. 

3  20  X  la-inch  T's. 

4  gate  boxes. 

1  20  X  10-inch  T. 

2  g.ile  frames,  large. 

2  20  X  4-inch  TV. 

2  giite  frame*,  small. 

6  12x6-inchr3. 

2  hydrant  boxes. 

3  10  X  10-inch  T's. 

4  hydrant  frames. 

3  10  X  6-inch  T's. 

1,000  feet  bornctlized  plank. 

4  10  X  4-inch  T's. 

300  feet  dressed  boards.         _ 

5  8  X  8-inch  T's.      , 

100  load^  gravel.                    J 

2  24-inch  sh-eves,  clamp. 

50  pounds  old  brass.            H 

3  13-inch  sh-eves,  damp. 

6  tons  old  iron.                        H 

2  10-inch  sleeves,  clamp. 

3  3-inch  fire  hydrants.          H 

^^^^^^^r                                           ^^^^1 

^^^^1 

4  2-inch  meters. 

^^^^^^^H 

4  l^uch  meters. 

^^^^^^1 

Galv&nized  Pipe.                                     i^^^^^^| 

150  feet  2-iiich  galvanized  pipe. 

125  feet  1-in.  galvanized  pipe.           ^H 

250  feet  IJ-in.  galvanized  pipe. 

1,300  feet  ^in.  galvanized  pipe.         ^M 

180  feet  li-iii. galvanized  pipe. 

150  feet  i-in.  galvanized  pipe.          H 

For  Service  Pipe.                                                ^| 

32  2-inch  conplinga. 

250  socket  eiid;^.                               ^M 

36  lj-ii!ch  couplings. 

5  garden  hydrants.                             ^H 

30  IJ-ineh  couplings. 

12  2-inch  T's.                       ^^^^B 

12  1-inch  couplijiga. 

14  l^inch                          ^^^^M 

75  |.inch  couplings. 

25  li-inch                          ^^^^H 

9  ll-inch  plugs. 

'^^^^H 

12  U-iiich  plugs. 

20  i  X  i-i"c'i  T's.                          ^H 

51  l-inch  plugs. 

100  3.inch  T's.                                  ^1 

12  j-inch  plugs. 

25  ^inch  T's.                                    ^1 

14  2-iiich  elbows. 

6  1^  X  Hnch  crosses.                     ^H 

16  l^-inch  elbows. 

25  1-inch  cros>.es.                             ^1 

12  H-inch  elbows. 

100  J-inch  clips.                                ^1 

15  1-lnch  elbows. 

13  2  X  I'-iiich  bushings.                 ^M 

74  i-incb  elbows. 

12  2  X  li-incb  bushings.               ^H 

18  1-iuch  street  elbows. 

12  2  X  1-inch  bushings.                 ''^^ 

18  i-inch  street  elbows. 

12  1}  X  Ij-inch  bushings.               ■ 

17  2-inch  nipples. 

12  H  X  1-inch  bushings.                 ■ 

151j-incli  nipplcH. 

12  1^  X  1-inch  bushings.                 ^M 

11  Ij-inch  nipples. 

12  Ij  X  ^i[lcJ1  but^hinge.                ^H 

54  1-inch  nipples. 

24  1  X  j-inch  bushings.                  ^H 

35  j-inch  nipples. 

24  1  X  i-iiieh  bushings.                  ^M 

4  2-inch  unions. 

12  1-inch  screw  cocks.                      ^M 

7  li-inch  unions. 

6  J-inch  screw  cocks.                        ^H 

■_61i-inch  unions. 

15  J-in.  stop  and  waste  cocks.         ^H 

^ftl-incb  unions. 

12  l-inch  air  chambers.                     ■ 

Pr  Mnch  unions. 

14  J-inch  air  chambers.                     ^H 

24  1-inch  lock  nuts. 

17  ^-inch  air  chambers.                   ^^M 

10  f-iacfa  lock  nuts. 

12  S-inch  hose  bibbs.                       ^H 

^^^^1 

12  l-mohlio»e  bibbs. 

12  J-tiich  solder  nipple.).      ^M 

15  J-inch  drive  cocks. 

t  barrel  cement.                    ^H 

]3  1-inch  garden  hydrants. 

t  barrel  pipe  clay.                   ^H 

35  I-incb  corporation  cocks. 

■ 

Tools.                                              ^H 

45  picks. 

1  wheelbarrow. 

40  shovels. 

2  sets  caulking  tools,  complete. 

20  rammers. 

7  lump  hammers. 

7  crow  bars. 

4  pipe  cutters. 

2  paving  hammers. 

2  set  dies,  complete,                     i 

4  trowels. 

2  scroll  plates.                      ^m 

4  saws. 

1  cylinder  stove.                  ^^H 

4  hand  axes. 

1  thawing  boiler.                 ^H 

6  gate  wrenches. 

2  thawing  pumps.               ^^H 

5  hydrant  wrenches. 

4  furnaces.                           ^M 

6  supply  wrenches. 

3  ratchets.                             ^H 

4  blow  ofF  wrenches. 

8  pairs  rubber  boots.           ^H 

1  4-ineh  monkey  wrench. 

I  pair  .mlc                          ■ 

2  3-inch  monkey  wrenches. 

200  pounds  packing.           ^^H 

4  2-inch  monkey  wrenches. 

1)  tons  lead.                           ^H 

12  pairs  tongs. 

12  latilerns.                          ^^| 

4  sledge  hammers. 

1                                             ^M 

1  drilling  machine. 

2  harnesses.                            ^^H 

4  hydrant  goose-necks. 

3  light  wagons.                   ^^| 

1  boom  derrick,  large. 

1  heavy  wagon.                   ^H 

2  derricks,  small. 

3  hand-carts.                        ^H 

4  tool  chests. 

pung.                                 ^M 

2  bench  vises. 

1  light  sleigh.                       ^H 

2  benches. 

1  grindstone.                        ^H 

39  draw)<  for  supply  fittings. 

^^^H 

At 

Pond.                              ^^^H 

2  globe  lamps. 

^^^^^1 

3  hand  lamps. 

■^^^^^B 

3  lanterns. 

1  pair  pliers.                          ^M 

6  lamp  chimneys. 

12  aies.                                     M 

12  lamp  wicks. 

6  file  handles.                       ^M 

1  pair  lamp  shears. 

IS  sheets  emery  cloth.         ^| 

;<5 


4  screw  wrenches. 
12  iron  wrenches. 
19  socket  wrenches. 

2  gate  wrenches. 

3  die  plates. 

2  sets  dies,  complete. 
2  sets  taps. 
2  ratchets. 
1  breast  drill. 

1  drill  brace. 
22  drills. 

18  cold  chisels. 
10  canlking  tools. 

2  jack  screws. 
2  steel  bars. 

2  iron  bars. 
1  sledge. 

1  copper  hammer. 

2  hand  hammers. 
2  coal  hammers. 
1  foj^e. 

1  anvil. 

8  pairs  tongs. 

100  pounds  bar  iron. 

15  pairs  pipe  tongs. 

50  feet  pipe. 

12T's. 

36  elbows. 

40  nipples. 

40  couplings. 

4  anion  joints. 

3  globe  valves. 

2  oil  cups. 

1  soldering  iron. 
1  pound  solder. 
30  pounds  lead. 

3  pounds  Babbitt^s  metal. 
2  ladles. 

150  pounds  bolts  and  nuts. 


5  pounds  washers. 
12  1-inch  bolts. 

18  {  to  1^  inches. 

9  eye  bolts. 

1  air  pump  link. 
1  rotary  pump. 
24  valve  springs. 
4  pounds  sheet  brass. 
1  differential  block. . 
1  turn  buckle. 

1  carpenter's  chest. 

2  hand  planes. 

3  hand  saws. 
1  axe. 

1  square. 

1  drawing  knife. 

2  chisels. 
8  gouges. 

3  bit  stocks. 

10  bits. 

3  screw  drivers. 

1  grindstone. 

6  pounds  screws. 
50  pounds  cut  nails. 

8  pounds  white  lead. 
10  pounds  brown  paint. 

2  paint  brushes. 
10  oil  cans. 

6  gallons  kerosene. 
^  gallon  lard  oil. 
140  pounds  tallow. 
45  sheets  rubber. 

19  9-inch  rubber  valves. 

9  5-inch  rubber  valves. 
50  2^-inch  rubber  valves. 

4  36-inch  rubber  gaskets. 
2  pairs  rubber  boots. 

50  pounds  jute  packing. 
2  pounds  hemp  packing. 
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70  pounds  Martin's  packing. 
100  feet  rubber  hose. 
10  yards  felting. 
1  set  fire  tools. 
3  shovels. 

1  spade;. 
3  boes. 

2  rakes. 

1  prong  boe. 

1  weeder. 

1  pitch  fork. 

1  scythe  and  snath. 

1  iron  roller. 

3  water  pails. 
1  sprinkler. 

3  brooms. 
1  dost  brush. 


1  window  brush. 

2  whitewash  brushes. 
2  tube  brushes. 

4  ladders. 
1  step  ladder. 
1  rat  trap. 

1  steam  trap. 

2  screens. 

2  scoop  nets. 

2  pairs  platform  scales. 

1  coal  car. 

1  wheelbarrow. 

2  desks. 
10  chairs. 

3  spittoons. 

4  mats. 

1  set  letters. 


Respectfully  submitted. 

8.  W.  DUDLEY, 

Superintendent, 


REPORT   OF   ESTES   HOWE, 

STATE  COMMISSIONER. 


CAHuRinan,  January  8,  1872. 
t  Ho».  H.  O.  Houghton,  Mayor  of  Cambridge:  — 
I  HAVE  the  honor  herewith  to  present  a  copy  of  the  Report 
which  I  have  made  to  His  Excellency,  the  Governor  of  the  Com- 
moawealth,  of  the  results  of  the  observations  made  under  my 
direction  as  Commissioner,  appointed  in  pursuance  of  the  pro- 
viaions  of  chap.  290  of  the  Statutes  of  1856. 

I  also  transmit  a  copy  of  the  very  valuable  and  complete  Re- 
port made  to  rae  by  J,  G.  Chase,  Esq.,  City  Engineer,  embody- 
ing the  details  of  the  observations  upon  which  the  Report  ia 
based,  together  with  a  very  interesting  and  valuable  profile,  show- 
lug  the  rise  and  fall  of  three  ponds  in  relation  to  each  other. 

It  is  no  part  of  my  official  duty  to  add  to  the  above  any  sug- 
gestions of  my  own;  but  my  early  relation  to  the  Water  Works 
has  given  me  more  than  the  common  interest  of  a  tax-payer  and 
uoDsamer  in  all  that  relates  to  them,  I  therefore  think  I  may, 
without  appearing  to  obtrude  officiously,  suggest  a  few  ideas 
that  the  observations  have  suggested  to  me. 

First.  An  examination  of  the  profile  lines  will,  I  think,  natu- 
rally suggest  the  fact  that  the  level  of  Fresh  Pond  is  very  mate- 
rially affected  by  the  draft  made  upon  it  by  the  pumps. 

Second.  That  a  very  large  amount  of  water  flows  from  Little 
and  Spy  Ponds,  without  being  of  use  to  any  one. 

TTiirii.  That  this  may  all  be  utilized  by  connecting  the  two 
last-named  ponds  with  Fresh  Pond. 

Fourth.  That  this  connection  should  not  be  by  an  open  ditch, 
fe  by  a  closed  conduit. 


Fim.  That  any  possibility  of  a  direct  flow  of  suTface  water 
from  the  marsh  should  be  securely  guarded  against. 

Sixth.  I  would  suggest,  as  extremely  de»irable,  the  dredging  of 
the  ehallow  part  of  the  pond  to  such  an  extent  as  to  prevent  the 
exposure  of  any  mud  flats  at  low  water. 

If  these  things  be  done,  I  believe  the  basin  in  which  the  three 
ponds  lie  will,  for  many  years,  afford  a  sufficient  supply  of  water. 

The  water  of  Fresh  Poud,  except  what  falls  directly  upon  the 
surface,  all  filters  through  the  earth,  and  appears  as  springs.  The 
same  thing  is  true  of  Spy  Pond,  but  Little  Pond  is  on  the  line 
of  the  Waverly  Brook,  and  receives  a  large  portion  of  its  water 
from  that  source.  An  examination  of  the  profile  will  ehow  how 
much  more  rapidly  this  pond  rises  and  falls  than  the  others. 
This  peculiarity  will  make  it  necessary  to  provide  for  ihe  diver- 
sion of  this  water  from  Fresh  Pond,  when  it  becomes  turbid  in 
consequence  of  a  sudden  rise  of  the  brook. 

The  fact  that  the  surface  of  Fresh  Pond,  during  the  greater 
part  of  the  period  of  observation,  has  been  at  a  point  considera- 
bly below  mean  high  tide,  indicates  the  necessity  of  a  perma- 
nent dam  to  prevent  the  reflux  of  the  salt  water  into  the  pond. 

1  am  aware  that  none  of  these  suggestions  have  the  merit  of 
novelly,  but  they  seem  to  me  so  important,  that  I  run  the  risk  oT 
seeming  tedious,  rather  than  omit  any  opportunity  of  giving  my 
testimony  upon  points  that  seem  to  me  so  important  to  the  fu- 
ture usefulness  of  the  works. 

I  have  the  honor  to  be 

Must  respectfully  yours, 

ESTES  HOWK.  - 


CauBSIdoi,  Janvarg  3,  ISTf. 
To  Hii  Exedlrney,  William  Claflim,   Goeemor  of  ihe  Commoniirtaltk,  ami 
lAt  HonorabU  CoiincU  :  — 

The  subscriber,  haVing  been  honored  by  your  Excellency,  by 
and  with  the  advice  and  consent  of  the  Honorable  Council,  with 
the  appointment  of  Commissioner,  as  provided  in  section  thre« 
of  chapter  two  hundred  and  ninety  of  the  Acts  of  1856,  imme- 
diately  afterwards  proceeded  to  qualify  by  taking  the  required 


oaths  of  office,  and  gave  written  notice  to  the  City  Government 
(»f  Cambridge,  and  by  advertisement  in  the  papers  of  Cambridge, 

KkII  other  parties  interested,  of  his  appointment-,  and  his  inten- 
n  to  proceed  at  once  to  perform  the  duties  assigned  to  him,  as 
ion-s: 

CiTT  OF    CaHDRIDOR. 

Notice  is  hereby  given  to  all  parties  interested,  that  upon  application 
of  the  City  of  Cambridge,  nnd  in  pursnance  of  the  provisions  of  the 
third  Bcclion  of  chapter  2i)0  of  the  Acts  of  1856,  the  undersigned  has 
been  appointed  by  the  Governor  and  Council,  "  Commissioner  to  ascer- 
iMn  the  points  between  which  the  waters  of  Fresh,  Spy,  and  Little 
Ponds,  nnd  the  brooks  which  are  the  outlets  of  said  ponds,  rise  and 
rail."  Ciininiunications  may  be  addressed  to  the  uadersigued  at  Cam- 
bridge. ESTES  HOWE. 

The  iitalute  points  out  no  specific  mode  of  procedure  oo  the 
part  of  the  Commissioner,  but  leaves  that  to  his  discretion.  He 
might  have  called  witnesses  living  or  laboring  near  the  several 
ponds,  and  taken  their  testimony  as  to  tbeir  actual  observations 
from  time  to  time;  bat.  this  method  wa:4  obviously  open  to  a 
conflict  of  testimony,  and  to  great  doubt  and  uncertainty  in  lis 
rcsultjs.  He  therefore  determined  upon  the  method  of  actual  ob- 
servatiim,  running  through  a  oonsiderablu  period.  This  method 
is  cet^in  as  far  as  it  goes;  and,  though  liable  to  error  because 
duriug  the  period  of  observation  the  water  line  may  never  have 
reached  its  ma.\imum  or  its  minimum,  yet  it  is  certainly  es- 
tablished that  the  true  maximum  must  be  at  least  as  great  as 
that  observed,  and  the  true  minimum  as  small  as  that  observed. 
For  the  purpose  of  making  these  observations,  Josiah  G. 
Chase,  Esq.,  Engineer  of  the  City  of  Cambridge,  was  employed, 
and  stations  were  fixed  at  suitable  places  on  the  three  ponds,  and 
with  properly  constituted  water  gauges  marked  to  feet  and  bun- 
^■ndths.  The  base  line  adopted  was  the  standard  usual  in  this 
^^■Sgbborliood,  twenty  feet  below  the  coping  of  the  dry  duck  at 
^|tt  Navy  Yard  in  Charlestown.  The  height  of  the  water  was 
(Swerved  daily  in  the  morning  at  each  of  the  stations,  and  a  care- 
fal  record  kept  of  the  results.  The  observations  began  on  the 
_I.3th  of  April,  1870,  and  were  continued  till  the  12tli  of  April, 
lus  giving  a  complete  year. 


40 

During  that  period  the  highest  water  noted  in  Frewh  Pond 

was  April  2l8t-22d,  1870,  when  the  gauge  marked     .    16.85 
The  lowest  water  noted  was  Nov.  22d,  1870,  when  the 

gauge  marked 13.44 

Showing  a  range  of 4.41 

between  high  and  low  water  in  Fresh  Pond. 
In  Spy  Pond,  the  highest  water  noted  was  coincident,  in 
point  of  time,  with  that  at  Fresh  Pond,  naineiy,  April 

22d,  1870,  when  the  gauge  marked 16.60 

The  lowest  water  observed  was  Sept,  23d,  24th,  and  25th, 

when  the  gauge  marked 15.14 

Showing  a  range  of 1.46 

In  Little  Pond,  the  highest  water  noted   was  Feb.  2l8t, 

1871,  when  the  gauge  marked 16.50 

The  lowest  water  noted  was  Nov.  32d,  1870,  when  the 

gauge  marked 14.38 

Showing  a  range  of 2.12 

A  comparison  of  these  obsi-rvalions  shows,  that  during  the  pe- 
riod of  observation.  Fresh  Pond  was,  at  one  period,  higher  than 
either  of  the  other  ponds,  namely,  .25  of  a  foot,  or  exactly  three 
inches  higher  than  Spy  Pond  ;  and  at  the  same  date,  April  22d. 
1870.  was  .40  of  a  foot,  or  nearly  five  inches  higher  than  Little 
Pond,  and  .35  of  a  foot,  or  more  than  four  inches  higher  than  the 
highest  water  in  Little  Pond. 

The  statute  under  which  I  hold  my  appointment  simply  re- 
quires me  to  "  ascertain  "  the  points  of  high  and  low  water,  and 
if  the  observations  noted  above  contained  all  the  evidence  neces^ 
Bary  for  that  purpose,  my  task  would  be  a  simple  one;  but,  for 
the  reason  that  the  period  of  observation  is  necessarily  limited. 
I  can  only  say  that  I  have  "  ascertained  "  as  to  high  water  in  the 
several  pond^i,  that  the  point  is  at  least  as  high  as  these  respect- 
ively named  :  — 

Fresh  Pond 16.85 

Spy  Pond 16.60 

Little  Pond 1S.50 

And  that  dams  on  the  outlets  of  -the  various  ponds  retaining  t 
waters  to  the   heights  indicated,  would  not  cause  any  flow 
greater  than  the  statute  allows. 
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As  to  the  observed  point  of  low  water,  it  ia  to  be  noted  that 
dariDg  the  whole  period  of  observation,  water  was  flowing  from 
Spy  and  Little  Ponds  through  their  natural  outlets,  moat  of  the 
lime  escaping  by  Alewife  Brook  to  Mystic  River,  but,  during  a 
-'bort  period,  being  constrained  by  a  dam  to  flow  back  into  Frenh 
Pond.  The  minimum  point  to  which  those  ponds  would  fall 
was  obvioasly  controlled  by  the  condition  of  their  outlets,  both 
of  which  are  much  obstructed  by  stones  and  other  foreign  mat- 
ters. I  fee],  therefore,  obliged  to  report  that  it  has  not  been  prac- 
ticable to  "ascertain"  the  lowest  point  to  which  these  pocdA 
might  flow. 

I  have  caused  stone  monuments  to  be  set  at  Spy  and  Little 
Ponds,  indicating  high  water  mark.  Also  a  mark  cut  into  the 
^nite  facing  of  the  gate  to  the  well  of  the  City  Water  Works 
:it  the  Engine  House  on  Fresh  Pond,  indicates  high  water. 
These  will  be  sufficiently  permanent  for  reference,  and  the  low 
water  points  may  at  any  time,  when  definitely  settled,  be  deter- 
mined by  measurement. 

I  have  only  to  add  that  continuous  observation  to  this  date 
bas  not  shown  any  greater  height  of  water  than  that  indicated 
before. 
I  have  the  honor  to  subscribe  myself,  with  the  greatest  respect. 
Your  Excellency's  obedient  servant, 

ESTES  nOWE. 


Offick  of  Citv  Engiskkr,  ) 

CAHnitisoe,  Seplember  25.  1871.  t 
lIoK.  Ebtes  Howe:  — 

Dear  Sir,  —  Directed  by  you,  in  the  performance  of  your  du- 
lies  as  Comraidaioner  under  the  Statute  of  1856,  chap.  290,  to 
ascertain  the  relative  heights  and  fluctuations  of  Fresh  Pond, 
Spy  Pond,  and  Little  Pond,  I  have  the  honor  to  report:  — 

Oanges  have  been  established  at  the  three  ponds,  having  a 
commno  base  which  is  twenty  feet  below  the  coping  of  the  dry 
dock  at  Charlestown,  and  5.26  feet  below  mean  low  water.  The 
beight^i  o(  water  above  this  base,  shown  by  the  readings  of  the 
several   gauges,  have   been   observed  daily   for   one  year,  from 


April  13. 1870,  to  April  12,  1871,  inclusive,  these  heights  1 
given   in  the  tables  which  accompany  thU  report.     During  1 
month  of  October,  1870,  additional  observations  were  mada*  j 
determine  the  times  and  heights  of  high  water  at  Alewife  Brt 
where  North  Avenue  crosses  the  same,  and  at  the  outlet  of  Fm 
Pond,  the  gate  being  closed  to  prevent  water  lowing  to  c 
the  pond.     A  comparison  of  Iheiie  data  with  oirailar  regords  4 
tallied  from  the  Coast  Survey  Otfice  of  times  and  heights  of  t 
in  Boston  Harbor,  is  also  given.    And  I  have  prepared  a  diagi 
which  represents  very  clearly  to  the  eye  the  changes  and  conipl 
alive  heights  of  the  ponds  throughout  tlie  year  of  observat 
upon  which   may  be  drawn  the   points  settled  upon  for  e«U 
lished   heights  of  high  and  low  water,  should  they  be  so  del 
mined  by  you,  under  the  powers  conferred  upon  the  Coma) 
sinner  named  in  the  act  referred  to. 

From  au  examination   of  the  gauge  records,  it  appeara  I 
the  highest  point  reached  by  water  in  Frenh  Pond  was  16,8 
April   21st-2:*d,  1870.      Water  in   Little  Pond  on  the  21-1  n 
.49  below  Fret.h  Pond,  and  on  the  22d  .50  lower.     Water  ii 
Pond  was  .;iO  lower  than  Fresh  Pond  on  the  21st,  and  .25  Iff 
on  the  22d. 

Highest  water  in  Spy  Pond  occuired  on  April  22d,  1870, 1 
at  16.60. 

Highest  water  in  Little  Pond  occurred  February  21»t,  181 
being  16,50,  at  which  time  the  water  wa8.70  lower  in  Spy  P 
and  3,45  feet  lower  in  Fresh  Pond. 

Lowest  point  reached  in  Fresh  Pond,  12.44,  occurred  on  I 
22d  uf  November,  1870,  at  which  time  the  tVater  was  2.86  1 
higher  in  Spy  Pond,  and  1.94  feet  higher  in  Little  Pond. 

Lowest  water  in  Spy  Pond,  15.14,  Sept.  23d,  24th,  and  25lU. 

Lowest  water  in  Little  Pond,  14.40,  Nov.  18ih,  21st. 

PifTerence  between  highest  and  lowest  water  in  Fresh  Fund, 
4.41  fi-et;  higliest  and  lowest  of  Spy  fond,  1.46  feet;  higbext 
and  lowest  of  Little  Pond,  2.10  feet. 

Greatest  difi'ereiice  between  Fresh  and  Spy  Ponds  occurred  on 
ihe  22d  of  November,  1870,  being  2.86  feet.  On  the  25th  of 
April,  1870,  Fresh  Pond  was  .15  higher  than  Spy  Pond.  The 
nearest  approach  tn  the  same  level  again  occurrfd  on  the  2d  of 
April,  1871,  when  Fresh  Pond  was  .59  lower  than  Spy  Pond. 
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Average  of  the  year  for  Fresh  Pond,  14.02.  Average  of  the 
near  for  Spy  Pond,  15.64.  Average  of  the  year  for  Tjittle  Pond, 
15.16. 

By  the  observations  alluded  to,  it  is  shown  that,  daring  the 
monib  of  October,  the  water  in  Alewife  Brook  was  constantly 
above  the  water  in  Fresh  Pond.  The  greatest  difference  was 
'2.04  feet  on  Oct.  27th.  Without  the  gate  as  maintained,  a 
constant  stream  of  deleterious  waters  would  have  been  received 
into  the  pond,  putrid  from  the  marshes  and  accainulations  in 
;hp  stagnant  channel  of  Alewife  Brook,  as  welt  as  salt  water 
thrown  back  by  the  tides.  A  reference  to  the  tide  table  will 
alio  show  that  the  lowest  observed  tide  at  outlet  of  pond  during 
:be  month  of  October  was  higher  fhan  the  monthly  average  of 
uic  pond  from  August  to  February  inclusive.  Tliat  such  a  gate 
■jf  separutiun  should  be  permanently  maintained  at  this  point  in 
ilic  brook,  to  preserve  the  water  supply  of  Cambridge  from  need- 
l^^Ks  contamination,  is  t^uScieatly  evident, 

!  have  also,  as  directed,  set  permanent  stone  monuments  at 
Spy  and  Little  Ponds.  The  one  at  Spy  Pond  is  near  its  outlet 
to  Little  Pond,  its  top  indicating  extreme  high  water  observed 
rfi-re,  and  the  one  at  Little  Pond  being  about  midway  upon  its 
-uiherly  shore,  and  placed  to  indicate  extreme  height  of  water 
•^  observed  Jo  said  Pond.  At  Freah  Pond,  I  have  fixed  perma- 
i=iitly  a  copper  bolt  into  the  northwest  granite  column  of  screen 
-  -ora  at  the  Pumping  Works,  the  top  of  which  is  placed  at  the 
point  of  extreme  high  water  observed  there. 

Very  respectfully  submitted, 

J.  G.  CHASE. 
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Ab  required  by  the  City  Ordinance,  tlie  Cambridge  Wnter  Board 
iierewith  submit  to  the  City  Council  tlieir  Eighth  Annual  Report :  — 

Tlie  net  cost  of  the  Wuter  Works,  to  Nov.  30, 

1«71. 119  appears  by  our  last  Annual  Report,  was       $945,146.45 
Tliere  has   been   expended  for  extension  for  the 

rear  ending  Nov.  30,  1872 85,238.41 


Making  the  cost  of  Water  Works,  Nov.  30, 

1872 81,030,384.86 

The  receipts  for  water  rates  for  the  year  ending 

Nov.  30,  1872,  were $127,201.30 

Receipls  for  same  time  in  year  1871 111,782.65 


Showing  the  increase  for  1872  to  be 


$15,418.65 


The  following  statement  will  show  in  brief  the  entire  transsc- 
19  on  account  of  the  Water  Works  for  the  year  ending  Nov.  30, 


]  appropriations  for  extension  account      .     .     .  $250,000.00 
»  amount  transferred  to  "care  and  repair"  and 
\  ■©"supply  account" 7,500,00 


liCaving  balance  to  extension  account 


,  $242,500.00 
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Amount  brought  forward 

«242,500.00 

Received  from  water  rates 

127,201.30 

From  supply  account  and  shutting  off  and  letting  on 

13,495.91 
1,054.48 

From  sale  of  old  iron,  &c 

Balance   of  interest   from   the   City  Treasurer  on 

Temporary  Luau 

2,629.32 
4,472.60 

Interest  from  the  Sinking  Fund 

♦391,353.61 

Expended. 

For  extension  account 

♦85,238.41 

„  care  and  repairs 

24,513.14 

,,  Bupply  itccount 

16,429.49 
53,484.00 

Amount  of  appropriation  unexpended 

157,261.59 

Balance,  showing  gain  in  1872 

54,426.98 

$391,353,61 

By  the  foregoing  account  it  will  be  seen  that  the 

appropriation  for  extension  account  was     .     . 

»242,500.00 

Amount  expended . 

85,261.69 

Leaving  amount  unexpended,  and  which  lapsed 

iuto  the  City  Treasury,  Nov.  30,  1872    .     . 

$157,261.59 

Against  this  unexpended  amount  of  appropriation 

for  the  exten- 

eion  account  contracts  have  been  made  and  work  commenced,  upon 

which  tliere  will  be  due  about  as  follows,  say  — 

On  contract  for  foundations,  &c. ,  at  new  engine-house 

$17,500.00 

On  contract  for  new  engme  and  boiler  house  above 

the  foundations     .........k. 

44,900.00 

On  contract  for  conduit  from  deep  water  in  the  pond 

to  new  welt-room 

16,000.00 
18,000.00 

On  contract  lor  a  new  "  Worthington  pump  '      .     , 

On   contract  for  new  main    pipe   leading  from    tlie 

reservoir  to  North  Cambridge 

7,500.00 

On  contract  for  stone  for  foundations 

3,500.00 

Estimated  cost  of  engine-house  lot,  and  grading 

6.000.00 

^- 

$113.400.0(J 
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At  the  time  die  estimates  were  mode  up  by  the  Water  Board, 
and  the  amount  of  appropriation  asked  for,  the  water  in  the  pond 
WM  unusually  low  for  that  time  in  the  year,  and  it  was  deemed 
very  important  that  a  connection  should  be  made  as  soon  as  possible 
with  Little  and  Spy  Ponds  to  increase  our  water  supply,  and  also 
th,it  we  should  improve  the  time  of  low  water  to  remove  from  the 
jmnd  a  large  amount  of  vegetable  matter,  which,  being  exposed  to 
the  sun,  by  decay  and  fermentation  contaminated  the  water.  For 
litese  purposes  there  was  included  in  the  estimates,  — 

For  connecting  conduit  between  the  ponds       ....    $30,000 

For  removing  vegetable  matter  from  pond        ....      20,000 

The  copious  rains  which  we  had  early  in  the  season  removed  all 
fear  of  a  short  supply  of  water  this  year,  and  at  the  same  time 
niade  it  an  unfavorable  time  to  prosecute  either  of  the  proposed 
plans  before  named. 

None  of  the  money  asked  for,  and  intended  for  these  purposes, 
therefore,  has  been  used.     The  importance  of  this  work  still  re- 
mains, and  the  delay  in  doing  it  can  be  only  temporary.     At  some 
rare  Ume,  when  the  stage  of  the  water  favors  doing  the  work,  we 

1  again  ask  for  an  appropriation  for  this  purpose. 
In  connection  with  the  subject  of  our  water  supply  we  would 
again   call   attention  to  our  recommendation    in  our  last  Annual 
Report,  from  which  we  quote  as  follows  :  — 

"  We  find  there  are  other  small  sources  of  water  supply  in  Mid- 
dlesex County,  which  may  be  of  great  use  to  us  if  we  could 
secure  them.  In  view  of  the  foregoing,  and  also  to  provide  for 
the  prospective  wants  of  our  rapidly  growing  city,  we  recom- 
mend the  City  Council  to  make  application  to  the  Legislature  as 
follows :  — 

"First.  For  leave  to  raise  the  ponds  above  high-water  mark, 
and  to  shut  out  the  fish. 
j  'Secojid.  That  we  be  permitted  to  take  the  water  from  such 

^Lrtrtaras  in  this  county  (the  right  of  which  is  not  already  granted  to 
^VUherg)  as  we  can  bring  to  advantage  to  reinforce  our  present 
H^vater  supply." 

By  tlie  former  we  shall  be  enabled  to  save  and  store  in  the 
ponds,  when  necessary,  a  large  amount  of  water   that  otherwise 


mains, 
Khtnre 
BfOIa 
r  Inc 
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would  run  out,  and  by  the  latter  we  may  aecure  a  means  of  reinforc- 
ing our  supply  at  some  future  time,  when  it  may  be  mueh  needed. 
The  following  table  will  show  the  comparative  rainfall  during 
the  paat  two  years  by  months,  and  aUo  the  height  of  the  water  in 
the  pond  at  the  same  time :  — 

1 

RHlnmil. 

BMdMI. 

AbOTO  lOlr- 

wkisr  mark. 

DeuambM 

JaDoarj  

as-"  ::::::: 
SS':  :::::::: 

June 

July  -    -. 

Augu»t 

October 

NoYerober 

2.71 
1.45 
2.63 

3.7 
8.08 

3.6 
5.36 
2M 
3.1 
1.08 
5,7 
4.78 

8.18 

i.es 

2.3 
8.00 

2.<>8 
3.SI 
4.64 
5.17 

10.07 
6,87 
3.66 
4.18 

9 

8.4 
11.6 
88 
82.6 
82 
24 
14.6 
10 

4 

5 

8 

12.8 
16 

11 

27 

as 

81 

36      - 
35 
44 

«S 
48 

40.00 

61.B8 

By  this  it  appears  that  the  amount  of  rainfall  in  1872  exceed** 
that  of  1871  by  11.89  inches,  and  also  that  the  water  in  the  pone 
at  the  end  of  the  year  was  35  inches  higher  in  1872  than  in  1871 
This  additional  amount  of  water  in  storage  equals   17.^,000,000 
pnllona,  and  by  reference  to  the  Superintendent's  Report  you  wil 
see  that,  besides  this  large  amount  retained,  there  baa  been  a  steady 
outflow  from  the  pond  since  Septembiir.     From  this  statement  it 
can  be  seen  that  we  might  store  a  large  amount  of  water  for  use 
if  we  were  permitted  to  raise  the  pond  to  meet  our  wants,   aa 
hereinbefore  suggested. 

A  series  of  observations  was  made  at  the  engine-house  for  the 
purpose  of  ascertaining  the  amount  of  water  delivered  nt  each 
revolution  of  the  pump.     Aa  a  result  it  was  found  that  300  gallons 
per  revolution  was  the  correct  amount,  instead  of  320  gallons,  as 
we  had  before  calculated. 

A  comparison  of  the  pumping  this  year  with  last  year,  after 
makin"  up  last  year's  pumping  on  the  baais  of  300  gallons,  which 
is  the  amount  we  use  in  all  our  calculations  now,  would   be  as 
follows :  — 

1 

r 
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Amount  pumped  laat  year,  opon  a  basis  of  320  gal- 
lons per  revulution,  as  per  last  year's  report     .     .  637,912,150 
Lm  diiference  to  equal  300  gallons 39,869,510 

598,042,640 

Average  amount  pumped  per  Jay,  1871     ....       1,638,473 

Amoiint  pumped  this  year,  per  record 593,492,156 

Arerage  amount  pumped  per  day,  1872     ....       1,626,006 

>ihowing  a  decrease,  on  an  average,  of  12,467  gallons  per  day. 

This  decrease,  while  we  have  been  constantly  increasing  the 
(i[iraber  of  water  takers,  is  accounted  for  in  part  by  the  fact  that  we 
.ire  getting  rid  of  nearly  all  the  old  decayed  and  leaky  pipes,  from 
which  we  have  lost  much  in  the  past ;  and  also  from  the  fact 
ihat  during  the  season  we  have  had  frequent  rains,  thus  greatly 
reducing  the  amount  of  water  used  in  watering  streets  and 
gardens. 

Early  in  the  season,  m  connection  with  the  matter  of  providing  a 
place  for  the  new  pump  that  had  been  contracted  for,  the  subject 
'if  moving  our  pumping-engine  house,  and  building  our  Water 
Works  on  a  scale  commensurate  with  the  prospective  wants  of  the 
eity,  came  up  for  consideratiou.  After  a  long  and  thorough  can- 
vassing of  the  whole  matter,  it  was  decided  to  remove ;  a  piece  of 
land  was  taken  for  the  location,  and  1100,000  appropriated  for  the 
purpose  of  erecting  buildings,  with  the  necessary  connections  to 
accouimodate  three  of  Worthington'a  duplex  pumping  engines, 
with  a  united  capacity  of  15,000,000  to  20,000,000  gallons  per  day. 
The  season  had  well  advanced  before  the  appropriation  was 
made  for  this  purpose.  No  time  was  lost  after  that;  and  as  soon 
At  satisfactory  plana  were  procured  and  adopted,  work  was  com- 
menced on  the  foundations,  which  lias  been  steadily,  prosecuted 
under  tlie  charge  of  the  City  Engineer  up  to  this  time.  Owing  to 
ibe  great  amount  of  rainy  weather  during  the  fall  season  and  the 
presence  of  quicksand  in  the  soil,  the  work  of  getting  in  the  new 
well-room  has  progressed  slowly.  But  in  face  of  all  hindrances  the 
mxin  well-room  is  nearly  done,  a  large  part  of  the  foundation  walls 
are  laid,  and  the  buildings  and  chimney  are  contracted  to  be  fin- 
ished by  August  1,  1873.     We  hope  during  the  next  year  to  have 
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this  work  substantially  oomplete,  with  two  pumps  in  working 
order,  either  one  of  which  will  be  of  sufficient  capacity  to  supply 
the  city  with  water  for  some  years  to  come.  Some  progress  hns 
also  been  made  in  building  the  new  conduit  out  into  the  pond.  In 
the  new  well-room,  and  in  laying  this  new  conduit,  we  have  ^ne 
four  feet  lower  than  the  old  conduit ;  and  we  also  take  the  water 
where  it  is  deep,  and  away  from  the  prevailing  currents  in  llie  pond, 
thus  getting  better  water,  while  at  the  same  time  we  make  avail- 
able an  increased  storage  capacity,  equal  to  240,000,OlX)  gallons  in 
Fresh  Pond  alone. 

In  the  judgment  of  this  Board  no  water  works  can  be  considered 
complete  until  all  the  principal  appliances  for  furnishing  the  supply 
are  duplicated.  The  arrangements  already  made  will  furnish  tlie 
necessary  duplicate  pumping  power,  and  we  now  need  another 
pumping  main  pipe  leading  from  the  engine-house  to  the  reser- 
voir, and  also  another  distributing  main  pipe  leading  from  the 
reservoir  down  through  the  city  for  nearly  ila  entire  Icngtli. 

Several  times  during  the  past  year  we  have  been  stopped  on 
account  of  breakages  in  our  pumping  main,  once  for  three  days 
and  nights,  when  nearly  all  the  water  was  drawn  from  our  reser- 
voir before  we  could  resume  pumping.  Had  a  fire  occurred  during 
this  time  requiring  a  large  amount  of  water,  we  can  hardly  imag- 
ine the  amount  of  damage  that  might  have  ensued.  The  experience 
of  our  neighboring  city  is  a  warning  to  us  to  provide  all  we  can 
against  a  similar  calamity  in  our  midst.  We  cannot  consider  this 
matter  too  seriously. 

To  a  certain  extent  the  same  difficulty  might  and  has  occurred 
in  our  distributing  main  from  the  reservoir.  At  present  we  Iwve 
two,  one  twenty-four  inch  and  one  twelve  inch.  When  an  accident 
occurred,  by  which  it  became  necessary  to  shut  off  the  twenty-four 
inch  main,  the  supply  was  retluced  to  a  mininmm,  and  complaints 
came  from  all  parts  of  the  city,  and  some  of  our  largest  takers  in 
the  loiver  part  of  the  city  were  almost  cut  off  from  any  supply. 
Had  a  large  fire  occurred  at  this  time  we  should  have  been  in  great 
danger.  Aside  from  the  danger  of  fire  the  legitimate  use  of  the 
water  requires  us  to  duplicate  the  supply  main.  The  largest  con- 
sumers in  the  city  have  already  been  seriously  damaged  by  having 
the  water  cut  off,  from  an  accident  to  the  only  main  supply  ihnt 
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would  fiimish  them  with  the  water  they  needed,  and  at  the  same 
dme  others  suffered  more  or  less  from  the  same  cnusc.  To  lay 
[lie^e  large  main  pipes  is  expensive,  and  we  thus  call  yuur  attention 
lu  the  importance  of  this  subject,  that  if  we  should  ask  for  a  large 
appropriation  for  "extension  account," to  enable  us  to  lay  these 
l^rire  mains,  you  would  understand  the  importance  of  the  matter, 
iiiii  we  shall  have  performed  our  duty  in  presenting  it  for  your 
I'liiisideration. 

Our  experience  has  taught  us  that  the  most  favorable  time  for 
ilie  City  to  make  contracts  for  its  pipes  is  in  the  winter,  and  before 
ihe  annual  appropriations  are  made.  After  deciding  what  we  shall 
need  for  the  ensuing  year,  it  ia  our  intention  to  ask  from  you  tlie 
right  to  make  contracts  fur  the  pipes  in  anticipation  of  the  appro- 
priations ;  but  no  money  will  be  needed  before  the  usual  time  to  pay 
on  account  of  any  such  contracts, 

For  a  detailed  account  of  what  has  been  done  the  past  year,  and 
the  present  condition  of  the  Water  Works,  we  would  respectfully 
refer  you  to  the  Reports  of  the  Water  Registrar  and  the  Superin- 
tendent, herewith  transmitted,  in  accordance  with  the  requirement 
uf  the  City  ordinance.  We  congratulate  the  City  on  the  good 
condition  of  the  works  as  they  now  are  ;  and  when  the  improve- 
ments already  begun  arecompleted,  we  think  our  Water  Works,  in 
point  uf  efficiency  and  economy,  will  stand  equal  to  any  in  the 
country,  where  the  water  is  furnished  by  pumping, 

We  were  gratified  nt  the  prompt  action  of  the  City  Council  in 
voting  to  put  in  a  sewer  in  Concord  Avenue  and  Vassal  Lane,  by 
which  a  large  amount  of  surface  drainage  on  tlie  easterly  side  of  tlie 
|>0Dd  can  be  kept  out  of  the  pond  and  carried  below  the  outlet  into 
Alewife  Brook,  while  at  the  same  time  we  can  properly  drain  the 
new  pumping  works  that  are  being  erected.  The  subject  of  protect- 
ing our  water  supply  from  the  drainage  around  the  pond  is  an  all- 
important  one,  and  appeals  to  the  personal  interest  of  every  one  who 
uws  llie  water.  The  sewer  already  voted  in  will  undoubtedly,  in  the 
end,  he  a  part  of  a  continuous  one  reaching  entirely  around  the  pond. 
As  the  boi-dera  of  the  pond  become  more  thickly  settled  the  necessity 
of  this  course  will  present  itself  more  and  more. 
The  movement  now  being  made  to  annex  to  our  city  portions  of 
B  otyoining  towns,  bo  that  the  whole  of  Fresh  Pond  will  come 
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within  our  borders,  is  an  important  one  as  bearing  on  the  Water 
Works.  If  this  should  be  accomplished,  we  then  can  make  such 
improvements  on  the  borders  of  the  pond  for  our  protection  aa 
may  be  required ;  and  as  all  such  improvements  will  naturally 
enhance  the  value  of  the  surrounding  properly,  the  City  will  get  the 
advantage  of  this  increased  valuation  iu  taxation.  This  would 
particularly  be  the  case  if,  as  has  been  recommended,  the  City 
should  build  a  driveway  around  the  pond,  which,  while  it  protected 
our  water  interests,  would  at  the  same  time  open  one  of  the  moet 
desirable  locations  for  elegant  private  residences  in  the  vicinity  of 
Boston. 

In  closing  our  Report  we  wish  to  bear  testimony  to  the  general 
faithfulness  of  the  persons  employed  by  this  Board,  but  especially 
to  the  untiring  efibrts  of  our  Superintendent,  who,  by  day  and 
night,  has  devoted  himself  to  the  interests  of  the  Water  Works  lo 
all  its  departments,  and  we  consider  the  City  fortunate  in  securing 
his  services  in  the  position  he  occupies. 


All  of  which  is  respectfully  submitted. 


J.   WAEREN  MERRILL, 
UENEV   0.   HOUGHTON, 
ALVAN   BLODRETT, 
HENRY  L.   EUSTIS, 
SAMUEL   SLOCOMB. 
GEORGE  P.    CARTER. 
CHESTER  W.   KINGSLEY,) 


Cambridge 
VatfT  ttnarj. 


REPORT 
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THE    WATER   REGISTRAR. 


Water  Rboistrar's  Office,  ) 
Cambridge,  Ehc.  1, 1872.      ) 

To  Af  Cambridge  Water  Board:  — 

Gentlemen,  —  In  conformity  with  the  requirements  of  the  City 
ordinance  for  the  care  and  management  of  the  Cambridge  Water 
Works,  the  Water  Registrar  hereby  respectfully  submits  his  Report 
for  the  year  ending  Nov.  30,  1872. 

Beoeipts. 

Water  rates $127,201.30 

Supply  account  for  pipe,  laying,  and  repairing    .     .  13,344.91 

Chapman  Valve  Co.,  gates 189.60 

Rent  of  house.  Pipe  yard  (three  months)       .     .     •  37.50 

Shutting  off  and  letting  on  water 151.00 

Walworth  Manufacturing  Co.,  old  iron     ....  827.38 

Total  cash  receipts  from  all  sources $141,751.69 

All  of  which  has  been  paid  into  the  City  Treasury. 
The  increased  amount  of  income  for  the  financial 

year  over  the  previous  year  is $14,218.19 

Expenditures. 

The  expenditures  for  the  care  and  management  of  the  Works 
for  the  year  ending  Nov.  30,  1872,  have  been  as  follows  :  — 

3  ,    ■      ' 


WATER  WORKS. 


$10,959.7e 
8,716.9« 


For  cnre  and  repairs 
For  pumping  service 
For  office  expenses 


Total  amount $24,513.1^ 

The  expemlitures  on  the  extension  of  the  Works  for 

the  year  ending  Nov.  30,  1872,  were     ....     t72,238.4B 
The  expenditure  on  supply  account  was    ....        It>,429.4S 

The  following  tnble  exhibits  the  yearly  revenue  received  froiH 
water  rates,  since  the  purchase  of  the  Works  by  the  City  :  — 


om  April  28 

1865,  to  D 

ec.  1,  1865   .  . 

.  .  »32,367.19 

,  Dec.  1 

1865, 

1866   .  . 

.  .   40,073.27 

1866, 

1867   .  . 

.  .   52,733.62 

1867, 

186S   .  . 

.  .   63.747.42 

1868, 

1869   .  . 

.  .   76,149.30 

1869, 

1870   .  . 

.  ,   92,606.95 

1870, 

1871   .  . 

.  .   111,782.65 

1871, 

1872   .  . 

.  .   127,201.30 

1596,661.70 

The  water  has  been  shut  off  from  the  premises  of  water  takers 
for  non-payment  of  rates,  one  hundred  and  eleven  times.  Of  this 
number  seventy-five  have  been  let  on,  leaving  a  balance  of  thirty- 
six  still  remaining  off. 


STATEMENT 


7758  Families. 
750  Hand  Hose. 
538  Private  Stablee. 
160  Stores. 

78  Stationary  Engines. 

40  Offices. 
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40  Saloons. 

29  Meat  Markets. 

27  School-houses. 

24  Barber  Shops. 

23  Boarding  Houses. 

17  Greenhouses. 

15  Bake-houses. 

14  Soap  Manufactories. 

14  Blacksmith  Shops. 

13  College  Buildings. 

11  Livery  Stables. 

9  Churches. 

8  Furniture  Manufactories. 

8  Fish  Markets. 

8  Machine  Shops. 

8  BilUard  Halls. 

8  Lumber  Wharves. 

7  Public  Halls. 

7  Horse  Railroad  Stables. 

7  Club  Roomsi 

6  Printing  Offices. 

6  Banks.   . 

6  Public  Houses. 

6  Carpenter  Shops. 

6  Coal  Wharves. 

6  Lodging  Houses. 

5  Stone  Yards. 

5  Police  Stations. 

5  Carriage  Manufactories. 

5  Paint  Shops. 

5  Cow  Pastures. 

4  Photograph  Rooms. 

4  Engine  Houses 

4  Slaughter  Houses. 

4  Iron  Foundries. 

4  Cooper  Shops. 

4  Harness  Shops. 

4  Post  Offices. 
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1  Marble  Works.                                ^^H 

4  Planing  Wi\h.                                  ^^H 

3  Ulass  Works.                                   ^^H 

3  Cignr  Mnnufacturiea.                       ^^^^| 

3  Nurserietn.                                         ^^^^| 

3  Organ  Factories.                             ^^^H 

3  Steam  liailrnad  Depots.                 ^^^^^| 

3  Plumber  ShopB.                               ^^H 

2  Cider  R^Rneries.                               ^^H 

2  Tin  Ware  Manuractories.                  ^^^| 

2  Chemical  Worka.                              ^^^| 

2  Club  Stables.                                     ^^H 

2  Bacon  Works.                                    ^^H 

2  Tallow  Factories.                                ^^^M 

2  Private  Schools.                                   ^^^| 

2   13rush  Manuiiictorie».                         ^^^^H 

^^^1 

2  Steam  Railroads.                              ^^^| 

2  I.  0.  of  0.  F.  Halls.                       ^^H 

2  Masonic  Halls.                                             ■ 

2  City  Stables.                                                  1 

2  Confectionery  Manufactories.            ^^^B 

2  Aquarium..                                            ^H 

1  Ice  Tool  Manufactory.                     ^^^H 

1  Coffin  Manufactory.                            ^^^H 

1  Fruit  Preserving  Company.                           ^ 

1  Box  Manufactory.                                        J 

1  Cattle  Yard.                                     ^^J 

^^^^1 

1  Stereotype  Foundry.                       ^^^^^| 

1  Almshouse.                                      ^^^^^H 

1  Brass  Foundry.                               ^^^^H 

Brewery.                                          ^^^^| 

1  Boiler  Manufactory.                        ^^^^| 

1   Botanic  Garden.                              ^^^H 

1                                                             ^^H 

1   Currier  Shop.                                   ^^^H 

1  Color  Manufactury.                         ^^^^M 

WATER  WORKS. 
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City  Hall. 

City  Wharf. 

Cemetery, 

Drain  Pipe  IVIanufactory. 

Distillery. 

G.  A.  R.  Hall. 

Gras  Works. 

Gymnasium. 

House  of  Correction. 

Laundry. 

Lead  Pipe  Works. 

Lard  Works. 

Museum  of  Comparative  Zoology. 

Lobster  House. 

Last  Factory. 

Ice  Company. 

Spring  Bed  Manufactory. 

Hardware  Manufactory. 

Oil  Factory. 

Paper  Collar  Manufactory. 

Rolling  MiU. 

Sausage  Manufactory. 

Sugar  Refinery. 

Swine  Yard. 

Grapery. 

Bleachery. 

Car  Wheel  Company. 

Lock-up. 

Frame  and  Moulding  Manufactory. 

Oiled  Hat  and  Clothing  Manufactory. 


STATEMENT 

>WING  THE  NUMBER  AND  KIND  OF  FIXTURES  CONTAINED  WITHIN  THE 
•REMISES  OF  WATER  TAKERS  IN  THE  CITY  OF  CAMBRIDGE,  DEC.  1,  1872. 

9170  Faucets. 
2277  Wash  Bowls. 
2142  Water  Closets. 
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1203  Bath  Tubs. 

1108  Wash  Tube. 

290  Slop  CloBeta. 

90  Yard  Hydrant*  for  Family  Use. 

83  Garden  Hydriuits  for  Hand  Hose. 

7  Private  Fountains, 

During  the  year,  three  meters  have  been  applied  and  three  ii 
moved  from  the  premisea  of  water  takers,  making  the  total  ui 
now  in  use  eighty-one.     They  are  attached  to  a  variety  of  i 
facturing  establishments  as  follows  ;  — 


WH2RS  ATTACBSD. 

™o,.„™.             1 

|<..L 

i^ 

l.»^ 

UtaclL 

llKk. 

IM.. 

-i 

1 

1* 

8 
1 

1 

1 

T 

l' 

I 

4 

1 
1 

^ 

Boiion  ami  Albany  Railroad  Co.      .     . 
Boitoii  and  Lowell  Railroad  Co.  .    .     . 

l' 

'i' 

BoBtflD  Stamping  and  Manufacturing  Co. 

l' 

1 

2 

1 

Cambridge  Stamping  Co 

1 

1. 

'r 

1 

"r 

■  ■ 

r 

'i' 

i" 
1 

i' 

I 

I 

1 

I 

1 

l' 
1 
1 

1 

'l  " 

. 

1 

Joieph  Bof  ntOQ 

1 
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flaeb. 

s 

finch. 
1 

TZF.   C 

linch. 

•             • 

1 

)F  MI 

l|inch. 

STKRfl 
2  inch. 

•  • 

•  • 

•  • 

•  • 

•  A 

•  • 

•  • 

•  • 

•  • 

1* 

•     • 

8  inch. 

4  inch. 

LftHurd  Cox      .     -     »     r     T     T     -     -     - 

littie  A  Brown  ......... 

TrnMui  Kinfftey  &  Co 

lu.  Anbain  CcmeterT     r     t     ,    t     -     - 

1 

Ifuon  &  Hamlin 

1 

,      , 

Mkldleiiex  Bleacherr  .    .    ,    r    .    .    - 

1 

Korth.  Meriam,  &  Co 

New  EnsUnd  Glass  Co 

0.  S.  Bullock 

1 

l' 

Fjrntnect  Hoose 

Rfvenihle  Collar  Co 

Shiwnint  Iron  Works     .     .     t     «     .     * 

1 

1* 

SflTetter  Tower 

s.  ML.  f.#onrAii        .....■■■• 

St  Marr's  Chnich 

• 

Thayer  Clab 

1 

1 

2 
2 

'  2* 

T.  S.  Hackins 

Thpodnrp  T>nvmin<r 

Tj^piod  Glass  Co*     .    .    t     .    .    .    ^    - 

1 

6 

Union  Railway  Co •     « 

Woodbury  &  Co 

• 

Welch.  Biselow.  &  Co 

1 

•        • 

As  required  by  the  City  ordinance,  all  buildings  supplied  with 
Fresh  Pond  water  have  been  visited  during  the  year. 


Respectfully  submitted. 


A.  F.  FIFIELD, 

Water  Registrar. 


REPORT 


ooiroimiravo 

THE  ACOOUKTS  OF  THE  WATER  BEOISTRAB. 


Iv  Cambshmb  Watbs  Boaxd, 
Dec.  7, 1872/ 

The  Committee  appointed  to  examine  the  accounts  of  the  Water 
Begistrar  for  the  financial  year  ending  .Not.  30,  1872,  herewith 
submit  the  following 

REPORT: 

Your  Committee  have  examined  the  books  and  accounts  of  the 
Water  Registrar,  and  compared  them  with  the  vouchers,  and  find 
that  the  same  are  correct. 

m 

Respectfully  submitted. 

SAMUEL  SLOCOMB,  ) 
GEORGE  P.  CARTER.  I  *^'"""': 


REPORT 


SUPEKINTENDENT    OF  THE   WATER  WORKS. 


R  Hi  CawJiridge  Water  Board:  — 

Gentlemen,  —  The  underaigned  reapectfully  submits  the  Eighth 
Annoal  Report  of  the  Superintendent  of  the  Water  Works,  which 
embraces  a  complete  statement  of  all  the  work  performed  under  hts 
direction,  for  the  year  ending  Nov.  30,  1872. 

Fond, 

In  December,  1871,  the  gates  at  the  outlet  of  the  pond  were 

nised,  and  remained  opened  until  the  twenty-eighth  of  the  month, 

lo  allow  the  fish  to  escape  from  the  pond.      On  the  twenty-ninth  of 

i  month,  the  lower  gates,  on  Alewife  brook,  at  the  Lexington 

inch  Railroad,  were  closed,  to  prevent  the  drainage  from  flowing 

k  into  the  pond.     In  April  and  May,  the  gates  at  the  outlet  of 

e  pond  were  open  the  entire  time,  to  allow  the  fish  to  return  to 

Be  pond.      In  September,  the  gales  at  the  outlet  of  the  pond  were 

opened,  and  remain  open  at  the  present  time,  during  which 

5  there  haa  been  a  continual   flow  of  water  out  of  the  pond. 

■He  following  table  shows  the  height  of  the  water  in  the  pond  at 

w  end  of  each  month  of  the  year. 

Dtcemb«r, 8  ft.  3    in.  belnw  the  highest  point  kiionii. 

Jwinary 3  „     1    „  „       „        „  „         „ 

February, 3  „  4    „  „       ,.        „          „         „ 

Uireta,        8  „  2    „  „       „        „          „         „ 

April, 2  „  2    „  „       ..        „          „ 

M«r 2  ,.  8    „  „       „ 

Judo 1  „  lOi  „  „       „ 

July 2  „     B    „       ,.       , , 

Angiiil 1  „      6    „  „       „        „  „         „ 

8«pteiiilier, 0  „      8    „  „ 

October I  „  3i  .,  »       .. 

November 0  „  10    „      , „ 


so  WATEll  WORKS. 

Engine  House, 
There  Imve  been  no  lepaira  mnde  on  the  buUdingB  during  the 
jear.  The  small  well-room  has  been  connected  with  the  large  onCi 
nnd  the  small  pumps  have  been  overhauled  and  put  in  working 
order,  and  were  started  the  first  day  of  November,  1872,  and  the 
working  of  the  large  pumping  engine  waa  suspended  at  that  time, 
for  repairs,  after  being  in  constant  use  for  four  years.  We  hava 
at  the  present  time  561  tone  of  coat  on  hand.  There  were 
593,492,156  gallons  of  water  pumped  the  last  year,  coneuming 
1,522,650  pounds  of  coal.  Tbeaveragenumber  of  gallons  pumped 
daily  waa  1,62(1,006,  an  average  decrease  of  12,467  gallons  per 
day  (estimating  last  year's  pumping  at  300  gallons  per  revolution, 
the  same  as  this  year's  pumping  is  made  up).  The  daily  time  of 
pumpin>r  for  the  first  eleten  months  of  the  year  averaged  seven 
lioura  and  fifty-eight  minutes. 

Force  Uain. 
During  the  year,  four  leaka  have  been  stopped,  all  of  whicb 
were  in  joints.  On  the  25th  of  December,  1871,  the  Y  branch 
under  the  railroad  track,  connecting  both  sets  of  pumping  engines, 
broke,  and  was  removed  at  that  time.  The  large  pumping  engine 
WI18  connected  with  a  straight  length  of  pipe.  In  November,  1872, 
thie  connection  was  broken,  and  another  Y  branch  was  put  in  to 
connect  both  seta  of  pumping  engines.  On  the  twelfth  day  of 
November,  the  Y  branch  again  broke,  while  the  working  of  the 
large  pumping  engine  waa  suspended  for  repairs,  and  the  small 
pumping  engines  were  connected  with  a  straight  length  of  pipe,     ^m 

BeservoirB.  ^H 

No  repairs  of  any  importance  have  been  made  on  either  during 
tlie  year.  It  will  become  necessary  to  make  some  repairs  on  the 
retaining  wall  on  the  westerly  side  of  the  large  reservoir,  another 
season. 

Distribntioa  Pipes. 
Nearly  five   miles  of  pipe  have  been  hiid  the   present  seaaoo, 
making  tlie  total  length  of  pipe  in  the  city  at  the  present  tiiuo 
about  seventy-two  miles.     Five  hundred  and  four  leaka  have  been 
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ilopped,  as  foUowa :  One  hundred  and  eighty  in  service  pipes ; 
ninetr-scTen  ia  hose-bibb  cocks  ;  eii^hty-four  in  joints  ;  forty-four 
io  service  cocks  ;  twenty-six  in  fire  hydrants;  twenty-four  in  yard 
lirdrants ;  twenty-three  in  atop  and  wiwte  cocks ;  eleven  in  defecl>- 
ive  pipes ;  five  in  meters  ;  three  in  gatea ;  two  broken  pipes  caused 
br  settlement ;  two  at  wooden  plugs  in  ends  of  pipes ;  and  in  one 
cwt  iron  cap  at  end  of  pipe.  During  the  year  a  new  line  of  six- 
inch  pipe  baa  been  laid  the  entire  length  of  Webster  Avenue,  and 
seven  fire  hydrants,  and  all  of  the  service  pipes  formerly  connected 
with  the  three-inch  cast  iron  pipe  and  the  old  aqueduct  log  have 
bwu  connected  therewith.  The  old  wooden  log  is  now  entirely 
abandoned.  In  River  Street,  from  Fremont  Street  to  Riverside,  a 
six-inch  pipe  has  been  laid,  and  tlie  three-inch  and  four-inch  pipes 
liare  all  been  taken  up.  This  relieves  that  portion  of  the  city,  which 
hag  long  needed  a  larger  supply  of  water  for  manufacturing  and 
Lillier  purposes,  and  also  gives  a  better  protection  in  case  of  fire. 
In  Mellen  Street,  near  North  Avenue,  where  there  was  great  com- 
plaint on  account  of  the  unfitness  of  the  water  for  washing  pur- 
p'laes,  the  three-inch  pipe  was  removed,  and  found  to  be  badly 
corroded,  and  four  hundred  and  ninety  feet  of  dipped  four-inch 
pipe  laid  in  its  place.  The  same  trouble  was  experienced  at  the 
Cnmbridge  Laundry  in  Soden  Street,  and  the  ihree-inch  pipe  in  that 
(treet  was  removed,  and  a  four -inch  pipe  substituted.  The  Ihree- 
Ineh  and  four-inch  pipes  in  Columbia  Street,  between  Broadway 
»tMl  Main  Street,  have  been  removed,  and  a  twelve-inch  pipe  laid 
msiead.  The  past  winter  was  one  of  uncommon  severity,  the  frost 
|«netratiDg  the  ground  to  an  unnsual  depth  ;  in  many  instances, 
nism  and  supply  pipes  were  frozen  which  had  never  been  before. 
One  hundred  and  twenty  pipes  were  thawed  out,  which  were 
found  to  be  frozen  in  the  street,  and  one  hundred  and  two  in  the 
premises  of  water  takers.  All  main  and  supply  pipes  frozen  last 
"inter  have  been  lowered  this  season.  In  all  cases  where  cora- 
pisinl  has  been  made  of  the  impurity  of  the  water  for  want  of  cir- 
tulition,  the  water  has  been  let  oil'  from  the  ends  of  pipes,  one 
ImuUred  and  forty-four  times.  In  many  cases  these  pipes  have 
^been  extended  and  connected  with  other  lines  of  pipes,  remedying 
^Hit  trouble  to  a  great  extent. 
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C3«tea. 
All  needed  repairs  have  been  made  on  the  gates  the  post  seat 
and  eighty-eight  new  ones  have  been  added  to  the  works, 
addition  to  this,  considerable  expense  and  trouble  hav( 
curred  in  raising  or  lowering  the  boxes,  to  conform  to  the  frequ 
changes  in  the  grades  of  streets.     Six  decayed  boxes  have  I 
taken  out  and  replaced  by  new  ones. 

Hydrants. 
The  hydrants  are  in  a  more  satisfactory  condition  than  in   i 
previous   year.      Forty-five   have  been  added  during    the   yei 
Owing  to  laying  larger  pipes  this  season  and  to  the  i 
many  of  the  small  lines  of  pipes,  the  supply  of  water  for  fire  p 
poses  is  more  ample  than  it  has  been  heretofore. 

Meters. 
Three  meters  have  been  applied  to  the  premises  of  water  t 
and  three  have  been  removed,  making  the  total  number  i 
use  eighty-one.  Of  this  niuuber  two  are  S-inch  ;  seventeen,  j-inch ; 
twenty-six,  1-inch  ;  twelve,  li-inch ;  twenty-two,  2 -inch  ;  one, 
3-inch  ;  and  one,  4-inch  size. 

Orinldiig  Fountaina. 
Three  drinking  fountains   have  been   added   tlie  past   season, 
making  the  total  number  fourteen.    They  are  located  as  follows :  — 
North  Avenue,  comer  of  Walden  Street. 
Cambridge  Common. 

Harvard  Square,  opposite  tlie  store  of  Alfred  Wood. 
Brattle  Square,  opposite  Brewer's  Block. 
Atwood's  Comer,  junction  Cambridge  and  Hampshire  Streets. 
Cambridge  Street,  comer  Fifth- 
Bridge  Street,  junction  of  Cambridge 
Court  Street,  between  Main  Street  and  Broadway. 
Hampshire  Street,  junction  Broadway. 
Broadway,  corner  Norfolk  Street, 
Lafayette  Square,  front  of  Univeraaliat  Church. 
Hayniarket  Square,  opposite  the  store  of  J.  A.  Holmes  &  ( 
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Htymarket  Square,  opposite  the  store  of  D.  U.  Chamberlin  & 
Co. 
Fort  Washington. 


ktakM. 

KomlwrofPipw. 

Langthln^Mt. 

TOTAIA. 

Nmnber  of  PipM. 

Length  in  Feet. 

2 
U 

4 

4 

4 

88 

881 

718    * 
804 
282 
796 
27,798 

4 

4 

4 

88 

881 

718 
804 
282 

796 
.    27,798 

Ags^regate 

• 

481 

29,848 

The  total  Dumber  of  supply  pipes  is 


5,825 
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STATEMENT  OF  LOCATION,  SIZE,  AND   NUMBER  OF  FEET  OF 

FIFE  LAID  IN  1872. 


IN  WHAT  8TBEET. 


AvonHiU 
Banks     . 
Bearer  . 
Beech     . 
Belmont 
Bennett  . 
Blackttooe 
Bow   .    . 


Brattle   . 

Brattle   . 

Channing 

Cherry   . 

Cbestnnt 

Cc^well 

Cohunbia 

Columbia 

Clark     . 

Crane 

Dana.    . 


DaTis 
DeWolf 
Dexter  . 
Dock.  . 
Donnell  . 
Eighth  . 
Eliot  .    . 


Felton  . 
Fifth  .  . 
Flagg 
Foiirtli  . 
Franklin 
Fremont 
Front .     , 


Front 

(lanlen  .... 
Green  .... 
Hampshire  .  .  . 
Harrison  Avenue 
Highland.  .  .  . 
Inman  .... 
Innian     .... 

Kent 

Kinnaird      .     .     . 
Magazine     .     .     • 

Main 

McCal*  .... 

Mead 

Mellen     .... 
Mount  Aubuni 
Mount  I'leasant    . 
New  street  ofl'  A»h 
Ninth       .... 
Nortli  Avenue 

Otis 

Paper      .... 
Parker    .... 


DlaiiMter 

F^etoT 

InlnchM. 

Pipe. 

1 

6 

676 

6 

401 

4 

80 

4 

7 

4    • 

248 

4 

419 

4 

127 

4 

108 

6 

206 

4 

14 

4 

281 

4 

7 

4 

r22 

8 

86 

12 

1897 

4 

47 

8 

62 

4 

98 

4 

412 

4 

68 

4 

677 

6 

166 

6        < 

286 

4 

606 

4 

.       7 

4 

864 

4 

800 

4 

10 

4 

4H 

4 

18 

4 

4K4 

6 

524 

12 

lh2 

10 

128 

0 

106 

4 

25^) 

4 

140 

4 

11V» 

6 

842 

k\ 

120 

4 

264 

4 

2iV< 

4 

•t:? 

6 

lOo 

-     4 

2:» 

4 

64 

4 

222 

4 

4M) 

i\ 

17ti 

0 

TOf. 

4 

lliO 

« 

lift 

4 

1 

4 

86 

0 

85 

4 

iv»r» 
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STATEBfENT  OF  LOCATION,  SIZE,  Ac  — 


Continued. 

Diameter 

Feet  of 

in  Inches. 

Pipe. 

4 

142 

4 

8 

4 

706 

6 

1000 

4 

860 

4 

26 

6 

886 

4 

6 

6 

978 

4 

161 

4 

12 

4 

809 

4 

120 

4 

6 

6 

800 

4 

286 

4 

861 

8 

12 

8 

2 

4 

808 

6 

196 

4 

866 

20 

84 

8 

866 

6 

466 

4 

681 

6 

7 

8 

82 

4 

188 

6 

60 

4 

9 

6 

8776 

6 

891 

4 

6 

8 

10 

4 

117 

8 

68 

IK   WHAT  STREET. 


FteaMnt 

FlynioaUi  ,.    .     .    . 

Potter 

Plfston 

PmmunPUce.  .  . 
Beed  ../... 
Iced 

Bifcr 

Sttdt 

Seeood 

Soden 

SoBth  (Somerrille)  . 

8pring 

Saminer      .     .     .    . 

Siioej 

TcDiple 

Temple 

llMndike  .     .     .    . 

Tufti 

Tirttle 

Vbe 

Wilden 

Wiiden 

Wilden 

WaUftce  

Walnat 

Wihiiit  Coart .    .    . 

Wariand     .     .    .    . 

Wiihington  Arenue 

Wtter 

Vebrter  AveDue 
Western  ATenue 
Western  Arenue 
Western  Avenne .    . 
WiBthrop    .    .     .    . 
Winthrop    .    .     .    . 


GATES. 


IN  WHAT  STREET. 


ATonHill 
^Dbnpn  . 
fitnl[8  . 
Belmont, 
y^ckstone 
Bmtle  . 
Brattle  . 
Brookline 
Abridge 
Cheny    . 

Chettnnt 


Diameter 
in  Inches. 


6 
4 

4 
4 
4 

12 
6 
4 

JO 
4 
4 


Number. 


WATER    WORKS. 
STATEMENT   OP  LOCATION,   SIZE,   &o.  —  Conti»Md. 


n.™.T 

,T.™. 

I>IU>l.>tH' 
lDlllc)» 

12 

20 
20 

New  Street  off  A«h 

W«I<ieo 

....      (check  Tslve) 

.1 
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STATEMENT  OF  LOCATION,  SIZE,  Ac.  —  Conftnuerf . 


BLOW-OFF    PIPES. 


IN  WHAT  STREET. 


Chettnut 
Peltoo  . 
Franklm 
Gtrden   . 


ffighlind     .    .    . 

Kent 

Kew  ttreet,  off  Ash 
Pvker    .... 
Fljmoath    .    .    . 
PreftoQ  .... 

Sands     .... 

Tofts 

WaUen  .... 

Wafarnt  Ck>iirt 

Western  Aventie . 


WASTE  GATES. 


Krer  (st  Mm  Pond)     . 
Walden  (st  Vassal  Lane) 


Diameter 
in  Inches. 


Number. 


6 
6 


1 
2 


1 
1 


RECAPITULATION. 
84  feet 20-inch. 


2,079 

128 

856 

12,116 

10,862 

207 


ft 


w 


n 


»9 


tt 


»» 


12 
10 
8 
6 
4 
8 


GATES. 


2 20-mch. 


6 
1 
1 

29 

51 

6 


12 

10 

8 

6 

4 
8 


tf 


f» 


»» 


f» 


t» 


>9 
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18 


Ifhich. 


WASTE  GATES. 


6-iiich. 
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STATEMENT                       ^^^^| 

OF  STOCK  ON  HAND  EXCLUSIVE  OF  TOOLS  AT  P[PE  YARD  AND  sri^| 

U  feet  36-incli  pipe. 

3  10  X  ■*-'nch  T's. 

6U  feet  24-mcli  pipe. 

4  8  X  8-inch  T's. 

75  feet  20-inc,h  pipe. 

9  8  X  4-inch  T's. 

36  feet  IG-inch  pipe. 

16  6  X  6-inch  T's. 

50  feat  12-inch  pipe. 

12  4  X  4-inch  T's. 

725  feet  10-inch  pipe. 

3  3  X  3-inch  T's. 

2.100  feet  8-inch  pipe. 

3  12-inch  caps. 

9,000  feel  6-inch  pipe. 

11  8-inch  caps. 

650  feet  4-inch  pipe. 

2  6-inch  caps. 

225  feet  S-inch  pipe. 

6  4-inch  caps. 

1  20  X  G-inch  cross. 

2  24-inch  sleeves,  solid. 

1  12  X  12-inch  ciosa. 

1  20-inch  sleeve,  solid. 

1  12  X  6-inch  cross. 

1  16-inch  sleeve,  solid. 

7  12  X  4-inch  crosses. 

2  12-inch  sleeves,  solid. 

2  8  X  6-inch  crosses. 

3  10-inch  sleeves,  solid. 

7  8  X  4-inch  crosses. 

10  8-inch  sleeves,  solid. 

20  6  X  6-inch  crosses. 

9  6-inch  sleeves,  solid. 

6  6  X  4-inch  crosses. 

6  4-inch  sleeves,  solid. 

23  4  X  4-inch  crosses. 

9  3-inch  sleeves,  solid. 

2  3  X  3-inch  crosses. . 

2  24-inch  sleeves,  clamp. 

2  6-inch  offsets. 

4  12-inch  sleeves,  cinmp. 

7  4-inch  offsets. 

3  10-inch  sleeves,  cJninp. 

1  24  X  20-inch  T. 

3  8 -inch  sleeves,  clamp. 

1  24  X  16-inch  T. 

2  6-inch  sleeves,  clamp. 

1  24  X  12-inch  T. 

4  4-inch  sleeves,  clamp. 

1  24  X  6-inch  T. 

3  3-inch  sleeves,  clftmp. 

4  20  X  12-inch  T's. 

1  24  to  10-inch  reducer. 

3  20  X  6-inch  Ta. 

4  12  to  10-inch  reducers. 

1  12  X  12-inch  T. 

2  12  to  8-inch  reducers. 

1  12  X  8-inch  T. 

4  10  to  8-inch  reducers. 

6  12  X  6-inch  T's. 

7  8  to  6-inch  reducers. 

2  12  X  4-inch  T's. 

2  6  to  4-inch  reducers. 

4  10  X  lO-inch  T's. 

14  4  to  3-inch  reducers. 

2  10  X  6-inch  T's. 

4  24-inch  i-bends. 

^^^p 
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I  24-inch  Jg-bend. 

3  8-inch  gates. 

1  12.inch  l-bencl. 

18  6-inch  gates. 

S  10-inch  f  ben<ia. 

18  4-inch  gates. 

S  l(Wnch  Jg-beada. 

4  3-inch  gates. 

4  8-iiich  ^-benda. 

12  large  gate-frames  and  covers. 

}  6-ioch  l-bends. 

6  small  gate-frames  and  covers. 

3  4-bcli  l-beads. 

6  large  gate-boxes. 

1  ii-iJKh  gat«. 

2  small  gate-boxes. 

1 16-iDch  gate. 

12  hydrant  boxes. 

i  li-incb  gatee. 

1,000  feet  burnettized  plank. 

5  tO-inch  gates. 

Me 

ere. 

i  2-tnch  Worthington. 

2  i-inch  Navaro. 

1  li-inch  Worthington. 

2  f-inch  Ball  &  Fitts. 

6  l-inch  Worthington. 

2  i-inch  IlarrU. 

2  l-inch  Navaro. 

aalvaiil: 

led  Pipe. 

soil  feet  2-inch. 

150  feet  1-inch. 

Wfeetli-inch. 

1,000  feet  I-inch. 

301)  feet  li-inch. 

Fittings  for 

Service  Pipe. 

15  a-inch  couplings. 

14  2-ineh  elbowa. 

30  IJ-inch  couplings. 

10  li-iuch  elbowa. 

12  U-incli  couplingB. 

24  U-inch  elbows. 

til  I-inch  couplings. 

30  1-inch  elbows. 

'S  i-inch  couplinga. 

14  I-inch  elbows. 

il  i-inch  couplings. 

30  1-inch  street  elbowa. 

9i  i-inch  couplings,  right  and 

18  i-inch  street  elbows. 

left. 

4  2-inch  nipples. 

9 1-ineh  couplings. 

1.5  1  i-inch  nipplea. 

3  li-lnch  plugs. 

11  ]  i-inch  nipples. 

laii-inch  plugs. 

20  1-inch  nipples. 

a  l-mch  pluga. 

100  3-inch  nipples.                           J 

3fi  I-inch  plugs. 

6  i-inch  nipples.                               ■ 

Si  i-inch  plugs. 

20  f-inch  nipples.                           J 
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12  Hnch  hose  nipples. 

10  3-inch  screw  oocIcb. 

5  brnsfl  hydrant  spindles. 

7  li-inch  female  cocka. 

2  2-inch  uniona. 

10  11-inch  female  cocks. 

4  ll-inch  unions. 

23  J-inch  driving  cocks.    ■ 

18  1-inch  unions. 

23  S-inch  corporation  cod 

20  Much  unions. 

6  3-inch  hose  bibbs. 

50  1-inch  lock  nuts. 

36  i-inch  hose  bibbs. 

375  socket  ends. 

12  1-inch  air  chambers. 

10  garden  hydrants. 

39  I-inch  air  chambers. 

17  2-inch  T's. 

20  i-inch  air  chambers. 

21  li-inch  T's. 

1  cylinder  stove. 

12  11-inch  Vs. 

4  wagons. 

57  1-inch  T'a. 

1  pung. 

184  i-inch  T'fl. 

2  horses. 

16  i-inch  T'e. 

3  sets  harnesses. 

3  li-incb  crosses. 

2  tons  old  junk. 

12  1  i-inch  crosses. 

11  wheelbarrows. 

12  1-inch  crosses. 

2  benches. 

100  S-inch  clips. 

39  draws  for  supply  fitting 

6  2  X  li-inch  bushings. 

35  feet  chain. 

6  2  X  11-inch  bushings. 

7  pairs  rubber  boots. 

12  2  X  l-ioch  bushings. 

2  hand  carts. 

5  IJ  X  l-inch  bushings. 

9  li  X  I-inch  bushings. 
21  H  X  1-inch  bushings. 
19  1  X  3-inch  bushings. 
19  i  X  i-inch  bushings. 

2  dwelling-houses. 
1  engine-house. 
1  coal-shed. 

18  1-inch  screw  cocks. 

Tools  at  Fipe 

Yard  and  Shop. 

1  large  hand  pump. 

5  axes. 

50  picks. 

7  gale  wrenches. 

30  shovels. 

5  hydrant  wrenches. 

15  rammers. 

t!  supply  wrenches. 

7  crow-bars. 

4  blow-otf  wrenches. 

3  paving  hauiiners. 

10  monkey  wrenches. 

4  trowels. 

12  pairs  tongs. 

4  saws. 

2  sledge  hammers. 
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1  drflling  machine. 

4  hydrant  goose  necks. 

3  tool  chests. 

■ 

2  bench  vises. 

2  sets  canUdng  tools. 
7  Inmp  hammers. 

4  pipe  cutters. 

3  sets  dies. 

2  scroll  plates  and  dies. 


3  thawing  pumps. 

4  furnaces. 
2  ratchets. 

1  platform  scale. 
12  lanterns. 
1  grindstone. 
1  thawing  stove. 

1  boom  derrick. 

2  upright  derricks. 


2  globe  lamps. 

3  hand  lamps. 
3  lanterns. 

6  lamp  chimneys. 
1  bench  vise. 

1  hand  vise. 
3  files. 

3  screw  wrenches. 
12  iron  wrenches. 
19  socket  wrenches. 

2  gate  wrenches. 

3  die  plates. 
2  sets  dies. 

2  sets  taps. 
1  ratchet. 
1  breast  drill. 

1  drill  brace. 
22  drills. 

18  cold  chisels. 
10  caulking  tools. 

2  jack  screws. 
4  crow-bars. 

1  sledge. 

1  copper  hammer. 

1  hand  hammer. 

2  coal  hammers. 
1  forge. 


Tools  at  Engine  Honsd. 

1  anvil. 


8  pairs  tongs. 

15  pairs  pipe  tongs. 

2  oil-cups. 

1  solder  iron. 

2  ladles. 

1  differential  block. 
1  turn  buckle. 

1  carpenter's  chest. 

2  hand  planes. 

3  hand  saws. 
1  axe. 

1  square. 

1  drawing-knife. 

2  chisels. 
8  gouges. 

3  bitt  stocks. 
10  bitts. 

3  screw-drivers. 

1  grindstone. 

2  paint  brushes. 
1  set  fire  tools. 

3  shovels. 

1  spade. 
3  hoes. 

2  rakes. 

1  prong  hoe. 
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1  weeder. 

2  whitewash  brushes.            ^H 

1  pitchfork. 

1  acythe  and  snath. 

2  tube  brushefl.                      H 
4  ladders.                              fl 

1  iron  roller. 

1  step  ladder.                           ^^ 

3  waler-pails. 
1  dust  brush. 

1  steam  trap.                         .^H 

2  .creen..                               M 

1  window  brush. 

2  platform  scales.                 ^H 

Stock  at  Engine  House.                                 ^H 

50  pounds  bar  iron. 

6  gallons  kerosene. 

50  feet  pipe. 
12  T'fl. 

20  gallons  lard  oil. 
300  pounds  tallow. 

36  elbows. 

45  sheets  rubber. 

40  nipples. 

19  9-inch  rubber  valves. 

40  couplinjrs. 

4  5-incb  rubber  valves. 

4  unions. 

50  2i-inch  rubber  valves. 

2  globe  valves. 

1  pound  solder. 

30  pounds  lead. 

13  pounds  Biibbitt  metal. 

200  pounds  bolts  and  nuts. 

5  pounds  washers. 

9  pounds  eye  bolts. 

4  36-inch  rubber  gaskets. 

2  pairs  rubber  boots. 

20  pounds  jute  packing. 

12  pounds  hemp  packing. 

6  yards  felting. 

70  pounds  Martin's  packing 

50  feet  rubber  hose. 

'                1  air  pump  link. 

1  coal  car. 

I  rotary  pump. 
6  valve  springs. 
4  pounds  sheet  braaa. 

1  wheelbarrow. 

2  desks. 

10  chairs.                     ^^h 

6  pounds  screws. 
20  pounds  cut  nails. 
8  pounds  white  lead. 

564     tons     CumberliUiloH 

5  pounds  brown  paint. 
10  oil-cans. 

(2,000  pounds  per  ton). 
3,000  pounds  old  iron. 

A  two-story  dwelling-house  has  been  built  in  the  Pipe  Yard  on 

Auburn  Street,  and  is  occupied  by  one  of  the  teamsters  employed 
on  the  work  at  an  annutd  rent  of  $150,  and  stalls  have  been  buill 

in  a  shed  for  the  Iwo  horses  employed  on  the  work.     The  honac 

WATER    WORKS.  33 

has  been  insured  in  the  Cambridge  Mutual  Office  for  $900,  for  the 
term  of  five  years.  The  insurance  on  the  engineer's  dwelling  has 
been  renewed  in  the  same  office  for  $2,500  dollars  for  five  years. 
Hiere  was  a  dividend  to  our  credit  of  $12. 


Respectfully  submitted. 


S.  W.   DUDLEY, 

Sujierintentleiit . 


Cttf  oC  CambriDgr., 


NINTH    ANNUAL   REP( 


;-!7 
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lMBKIDGE    water    150ARD 


THE    CITY     COUNCIL. 


»(>RTS  OK  THK    REGISTRAR  AND  SLTPKItlNTKNDENT. 
ANIJ   OTHER    DOCUMENTS. 


Foil    TIIK    VKAU    I87:l. 
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ToiAe  City  Cotmeaofthe  City  of  Camhridgt : -^ 

In  accordance  with  the  requirement  of  the  City  Ordinance,  the 
Cambridge  Water  Board  herewith  submit  their  Ninth  Annual 
Report:  — 

Cost  of  the  Water  Works. 

Net  cost  of  the  Water  Works  to  Nov.  30,  1872, 

as  per  our  last  Report $1,030,384.86 

Elzpended  for  extension  during  the  year  ending 

Nov.  30,  1873 219,030.21 

Making  the  cost  of  the  Water  Works,  Nov.  30, 

1873,  to  be $1,249,415.07 

Comparative  Beceipts. 

The  receipts  for  water  rates  for  the  year  ending 

Nov.  30,  1873,  were $146,117.32 

The  receipts  for  water  rates  for  the  year  ending 

Nov.  30,  1872,  were 127,201.30 

Showing  an  increase  for  1873  of    ...     .         $18,916.02 

Statement  in  brief,  showing  the  entire  transactions  on  account  of 
the  Water  Works  for  the  year  ending  Nov.  30,  1873  :  — 

Beceived. 

Total  appropriations  for  extension  account  for  the 

year  1873 $250,000.00 

Received  from  water  rates 146,117.32 

Amount  carried  forward $396,117.32 
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Amoant  brought  forward $396,1  l7Jl 

Received  from  supply  account,    and  ehutting  off 

and  letting  on  water 14,834. 

Rent  of  house,  &c 

Interest  from  Sinking  Fund  to  June  30,  1873  .     .  8,314.1 

Balance  of  interest  from  City  Treasurer  on  current 

account    2,195.fl 


$421,619^ 
Expended, 

For  extension  account |219,030i4 

28,0< 

18,a 

65.604 

17,8! 

13,149; 


care  and  repair 

supply  account 

interest  on  Water  Debt  to  Nov,  30,  1873 
appropriation  transferred  to  Sinking  Fund 
appropriation  unexpended  ..... 
balance  showing  gain  in  1873     .... 


By  this  statement  it  will  be  seen  that  the  sum  of  $59, G! 
will  this  year  be  adde<]  to  our  Sinking  Fund,  as  the  result  of  t 
year's  business ;  and  we  congratulate  the  citizens  of  Cambrid 
that  so  much  of  the  City  debt  as  pertains  to  the  Wat«r  Worl 
in  such  a  fair  way  of  being  paid  off  at  no  distant  day. 

The  following  table  will  show  the  rainfall  for  the  past  two  y 
and  also  the  height  of  the  water  in  tlie  pond :  — 


December  . 

JuiuuT  .  . 

February 

Hui'h      .  . 

May    '.  ! 

July    '.    '.  '. 

Atignst    .  . 

tieptembor  . 

Ociober  .  . 

November  ■ 

Total.  . 
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IlippearB  that  there  were  5.88  inches  less  rainfall  ia  1873  than 

IS'S,  and  that  there  were  33.5  inches  less  water  in  the  pond 

IoT.30,  1873,  than  at  the  same  time  in  1872,  and  giving  us  in 

u  the  conimencemcnt  of  this  year  ahoiit  1"17,500,000  gallons 

mter  than  we  had  last  year  at  the  same  time. 

B/  reference  to  the  Superintendent's  Report,  it  will  be  seen  that 

have  pumped   the   patit   year  775,583,000  gallons,    against 

!fl3,i92,O0O  gallons  the  year  before,  being  an  excess  the  present 

Tmof  182,091.000  gallons. 

The  large  increase  in  the  amount  of  water  used  shows  the 
wi«]om  of  laying  our  new  eondult  four  feet  deeper  in  the  pund, 
-^[ii]  at  ihc  same  time  shows  us  the  importance  of  making  such  cun- 
n<ctiun«  with  the  other  sources  of  supply  as  an;  necessary  to  rcin- 
furcc  our  present  means. 

The  hicrease  of  consumption  this  year  over  last  is  mainly  ac- 
o<«iiited  for  by  good  and  satisfactory  reasons  ;   to  wit :  — 

First.  Wo  have  increased  our  number  of  suppUes  about  one 
tJiousand,  which,  at  the  usual  basis  of  estimate,  would  add  five 
Aluusand  of  population  to  the  number  supjilied  with  our  water. 
Sicond,  Wc  have  added  about  four  hundred  hand-hose,  which 
have  found  by  experience  are  large  consumers  of  water, 
!ji€ciftily  in  dry  times ;  indeed,  during  the  dry  month  of  June  the 
Board  were  obliged  to  restrict  tlie  use  uf  garden  hose  to  six  hours 
per  liny,  three  liours  in  the  morning  and  three  in  the  evening; 
•wi(i  wo  were  compelled  to  do  this  because  the  water  was  used  so 
WMicfully  for  irrigation  that  our  pumping  power  was  not  aufBcient 
•o  supply  what  was  needed  for  domestic  and  mechanical  purposes, 
*iUi  this  additional  drain  upon  us.  We  rejoice  at  the  means  to 
pfwicrve  the  beauty  of  our  city  lawns  and  gardens  during  a  time 
*'f  drought ;  and  we  think  that  after  our  new  pump  is  set,  and  both 
">  working  order,  we  can  supply  all  the  water  that  is  really  needful 
"Oder  proper  regulations.     The  last  reason  we  will  give  is, — 

Third.  We  have  used  about  150,000  gallons  per  day  over  any 
'ormer  year  in  watering  the  streets.  This  use  of  the  water  has 
"Idetl  very  much  to  the  attractiveness  of  our  city,  and  the  comfort 
■'f  our  citizens,  and  any  others  whose  business  or  pleasure  has 
broQght  them  into  uur  midst ;  and  we  do  not  think  it  will  he  the 
l^ult  of  this  Peparlmcnt  if  uU  our  main  streets  are  not  kept  well 
waicrcd,  helicring  that  in  tliis  economy  and  comlbrt  meet  togcthe 
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Work  Oonunenofld. 


The  work  wliich  was  under  contract  at  the  beginning  of  the 
year,  aa  set  forth  In  our  Inst  Keport,  has  been  steadily  prosecuted 
up  to  t)ua  time ;  and  while,  for  i-eaEone  beyond  our  control,  we  ore 
not  as  far  along  with  some  portions  of  our  work  as  we  expected 
we  should  be  at  this  time  when  we  made  our  last  Report,  yet  we 
have  the  satisfnction  of  now  reporting  that  the  new  engine-house 
is  nearly  completed.  The  new  boilers  ore  set,  and  nl  tliid  time 
good  progress  is  being  made  in  setting  up  the  new  puniplng-engine. 
The  grading  around  the  engine-house  is  being  done,  and  all  th^  . 
work  which  was  coramcniXMl  is  f;iat  approaching  completioa. 

New  Main  Pipe  Laid. 

During  the  year  we  have  laid  a  new  main  pipe,  of  twenty  ii 
diameter,  from  Waltlen  Street,  at  Concord  Turnpike,  near  J 
reservoir,  down  to  Third  Street  in  East  Cambridge,  a  dislanot 
about  three  miles.  This  will  supply  two  great  needs.  J^iV«l|J 
furnishing  a  large  supply  of  water  with  increased  pressure  to  j 
extreme  portion  of  our  city,  and  where  many  of  our  largest  ^ 
tomers  are  located.  Second,  by  the  various  connections  madafl 
the  route  it  will  reinforce  and  in  a  large  degree  dupUcaW  | 
supply  of  water  in  other  parts  of  the  city. 

We  have  also  laid  a  new  thirty -inch  pumping  main  from  j 
new  enginfl-house  to  the  reservoir ;  and  in  laying  it  prcpai 
liave  been  made  for  the  use  of  a  third   pump   whenever  that  I 
become   necessai-y,    by   providing    for    the    necessary    i 
therewith.     By  the  laying  of  these  new  main  pipes,  our  woi 
when  the  new  pump  ia  completed,  will  be  duplicated  througl 
and  we  think  provision  has  thus  been  made  for  an  ample  supplj" 
water  for  present  wants  in  all  parts  of  tiie  city. 

Extension  Account. 
The  expenditures  the  past  year  for  extension  account  hare  li 
nnuBuidly  large ;  but  they  have  all  been  in  tlie  line  of  pen\ 
improvements,  the  bene6ts  of  which  will  extend  over  many  j 
It  has  been  our  design  in  all  that  has  been  done  that  it  should  I] 
port  of  a  compreliensive  plan,  which,  when  completed,  will  gifi 
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1  a  system  of  water  supply  as  can  be  found  where  the  water 
]  up  to  give  a  hend  fur  distribution. 

there  are  several  things  yet  to  do  before  the  plan  will  be  coin- 
The  principal  things  are  as  follows  :  — 

Tlie   connection   of    Little  and    Spy   Ponds    with   Fresh 

Pond,  BO  as  to  make  available  all  the  present  sources  of  our  water 
supply,  and  thus  provide  as  far  as  we  can  against  the  possibility  of 
i  water  famine. 

2i.  The  thorough  ■  cleaning  out  of  the  shallow  portions  of 
Fresh  Pond,  where  there  are  large  quantities  of  vegetable  matter 
de|ioaited  which  is  exposed  to  the  sun  every  year  during  the  time 
!•!  low  water,  resulting  in  a  fermentation  of  decayed  matter,  whicli 
c.inaot  fail  to  contaminate  our  water.  Our  attention  has  been 
fretjuently  called  to  this  subject  by  some  of  our  best  citizens ;  and 
»e  think  the  time  has  come  wlien  the  importance  of  the  subject 
■ills  for  our  early  attention  and  action. 

3d.  The  laying  of  another  main  supply  pipe,  coming  down 
BfTtttle  or  Mount  .Auburn  Streets  to  Brattle  Square,  thence  down 
Maiu  Street  to  Third  Street,  with  a  branch  leading  through  Put- 
Min  Avenue,  and  other  connecting  Streets,  coming  around  into  the 
maiu  pipe  again  near  the  Universalist  Church  on  Main  Street. 

4ili,  The  ultimate  extension  of  the  sewer  already  commenced 
entirely  ai-ound  Fresh  Pond,  so  as  to  cut  off  all  filthy  drainage  into 
the  Pond.  This  kind  of  drainage  is  constantly  increiising  as  the 
^ons  around  become  more  settled,  and  will  soon  demand  serious 


Hlile  it  19  desirable  to  have  every  thing  needed  done  at  once,  it 
r  judgment  that  the  city  should  be  at  the  expense  of  doing 
■  many  things  at  one  time,  but  should  gradually  finish  the  works, 
g  that  which  is  the  most  needed  first,  and  so  on  to  the  end. 

a  our  intention  during  the  coming  year  to  move  our  present 
;e  engine  and  boilers  over  to  the  new  engine-house  ;  and,  when 
h  is  done,  it  will  be  necessary  to  have  the  engine  put  in  complete 
lur,  to  the  end  tliat  we  may  have  two  pumps  iu  the  best  possible 
ditioQ.  When  this  is  done,  we  do  not  anticipate  any  large 
i  in  connection  with  the  pumping  department  for  several 


iFor  what  we  deemed  good  reasons,  we  have  incur  last  two  Annual 
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Reports  made  recommendations  that  the  City  Council  should  apply 
to  the  Legislature  for  certain  additional  rights  ;  for  some  reason  to 
us  unknown  no  action  has  been  taken  in  the  matter.  Tlie  impor- 
tance of  the  right  to  erect  tide-gates  on  Alewife  Brook,  and  to  shut 
out  the  S»h,  has  come  to  be  almost  absolutely  necessary ;  ant]  we 
do  therefore  agitin  repeat  the  request  that  action  he  taken  in  this 
matter  at  the  earliest  moment.  We  can  only  feel,  after  hnvin^ 
strongly  pressed  this  matter  upon  your  attention  so  many  times, 
that  in  this  our  active  duty  in  it  ceases,  and  all  further  responsi- 
bility rests  with  the  City  Council.  We  recommend  the  City 
Council  to  make  application  to  the  Legislature  as  follows :  — 

First.  For  leave  to  erect  tide-gates  at  North  Avenue  on  Ale- 
wife  Brook,  to  shut  out  the  fish  from  going  above  that  point,  and 
for  right  to  raise  the  pond  above  high-water  mark  for  storage 
piirposea. 

Second,  That  the  City  of  Cambridge  be  granted  the  right  to 
make  and  execute  police  regulations  for  the  borders  of  Fresh 
Pond,  in  whatever  toWn  or  city  it  may  lie. 

Third.  That  we  be  permitted  to  take  water  from  sad 
streams  as  can  be  conveniently  brought  to  reinforce  our  present 
water  supply,  where  by  so  doing  we  shall  not  interfere  with  any 
rights  already  granted  to  others. 

The  petition  sent  to  you  that  a  fence  be  put  around  the  reservoir 
as  a  protection  against  accidents  (one  nearly  fatal  having  just  tlien 
occurred  by  a  young  person  falling  in),  and  which  petition  wjis 
referred  to  this  Board,  was  duly  considered  by  us ;  and  it  was 
determined  to  comply  with  the  request.  A  contract  was  made  for 
a  suitable  iron  fence,  and  we  are  informed  that  it  is  nearly  ready  to 
be  put  np.  We  find  that  the  beauty  of  the  location,  and  the 
magnificent  scenery  from  the  reservoir,  invite  more  and  more 
visitors  every  year.  This  addition,  making  it  a  safe  resort  for 
children,  will,  no  doubt,  add  still  more  to  its  popularity  as  a  place  of 
resort  for  health  and  pleasure. 

At  the  proper  time  we  intend  to  ask  you  for  an  appropriation 
which  will  enable  us  the  ensuing  year  to  make  the  following  im- 
provements :  — 

1st.  To  clean  out  the  boi-ders  of  Fresh  Pond. 

3d.  To  connect  Fresh,  Little,  and  Spy  Ponds  by  a  suitabls 
conduit. 
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3d.  To  clean  oat  Alewife  Brook,  and  erect  tide-gates  (if  the 
light  is  granted)  thereon. 

As  we  do  not  anticipate  laying  any  large  main  pipes  the  coming 
year,  it  will  be  a  good  time  to  do  this  work  on  the  plan  of  gradually 
ddng  what  is  necessary  to  complete  the  Water  Works,  aside  from 
die  ftct  that  this  work  should  be  done  at  once  on  account  of  its 
inqiortance* 

For  the  details  of  the  work  done,  and  present  condition  of  the 
Water  Works,  we  would  refer  you  to  the  Reports  of  the  Registrar 
nd  Superintendent  herewith  submitted. 

In  closing  our  Report,  it  is  our  pleasure  to  repeat  the  testimony 
of  former  years  as  to  the  general  faithfulness  of  those  employed 
by  this  Board. 

Respectfully  submitted. 

C.  W.  KINGSLEY, 
H.  L.  EUSTIS, 
J.   WARREN  MERRILL. 
SAMUEL  SLOCOMB, 
GEORGE  P.  CARTER, 
ISAAC  BRADFORD. 
F.  H.  WHITMAN, 
6, 1878. 


Cambridge 
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WaTEB.  TtiaiSTBAK'B  Offick,  3 
Cambbidok,  btc.  I,  IS73. 

Tolht  Cambridge  Water  Board :  ~ 

Gentlemen,  —  The  Water  Registrar  hereby  respectfully  aob- 
mils  his  lleport  for  t)ie  year  ending  Nov.  30,  1873,  as  required  by 
an  ordinance  of  the  City.  ^^^1 

Receipts.  J^^B 

Water  ratca »146,117!SH 

Service  pipe,  laying  and  repairing 14,^24.66 

Rent  of  houee,  Pipe  Yard 157.00 

Fines,  off  and  on  water 310.00 

Total $161,108.98   , 

All  of  which  has  been  paid  into  the  City  Treasury. 
The  increased  amount  of  income  for  the  finangiiU 

year  over  the  previous  year  ia $19,357j 

Zzpenditores. 
The  expenditures  for  the  care  and  management  of  the  Woi 
for  the  year  ending  Nov.  30,  1873,  have  been  as  follows  :  — 

For  care  and  repairs $9,447.74 

For  pumping  service 12,980.41 

For  office  expenses 5,573.94 

Total  amount ;  .     .    $28,002.09 
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The  expenditures  on  the  extension  of  the  Works  for 

the  year  ending  Nov.  30,  1873,  were    .     .     .     .$219,030.21 
The  expenditure  on  supply  account  was    •     •     •     •       18,388.42 

Hie  following  table  exhibits  the  yearly  revenue  received  from 
wster  rates,  since  the  purchase  of  the  Works  by  the  City :  — 


Prom  April  28,  1865,  to  Dec.  1,  1865 


n 

« 

99 


Dec. 


99 
)> 

>? 

99 
99 


1,  1865, 
1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1872, 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 


$32,367.19 

40,073.27 

52,733.62 

63,747.42 

76,149.30 

92,606.95 

111,782.65 

127,201.30 

146,117.32 

♦742,779.02 


The  water  has  been  shut  off*  from  the  premises  of  water  takers, 
fiv  non-pajment  of  rates,  one  hundred  and  seventy  times.  Of 
diig  number  one  hundred  and  fifty-five  have  been  let  on,  leaving  a 
Wance  of  fifteen  stUl  remaining  off. 


STATEMENT 

SHOWnia  THE  NtTMBER  OP  FAMILIES,  STORES,  MANUFACTORIES,  &0  ,  SUP- 
PLIED WITH  FRESH  POXD  WATER  TO  DEC.  1,  1873. 

8856  Families. 
1070  Hand  Hose. 
651  Private  Stables. 
212  Stores. 

77  Stationary  Engines. 

48  Saloons. 
'  41  Offices. 

29  School-bouses. 

29  Boarding  Houses. 

27  Meat  Markets. 

24  Barber  Shops. 


IS 

WATER  WOBES.                              ^^^^^| 

18  Blacksmith  Shops.                            ^^^^H 

17  Bake-liouses.                                      ^^^^| 

17  Greenhouses.                                       ^^^B 

15  College  Buildings.                                     ^H 

14  Sop  ManuGielories.'                                     ^H 

11  Livery  StnbUs.                                   ^^^H 

^^^^H 

11  Gloss  Works..                                    ^^^H 

10  Machine  Shops.                                                 ^^| 

10  Public  HaUa.                                            ^H 

9  Fish  Markets.                                   ^^^B 

9  Billiard  Halls.                                    ^^^H 

9  Lodging  Houses.                                ^^^^^^H 

8  Furniture  Manufactories.                    ^^^^^^B 

8  Horse  Railroad  Stables.                                ^| 

8  Lumber  Wharves.                                          ^1 

7  Club  Rooms.                                                   ^H 

7  Banks.                                                             ^1 

7  Public  Houses.                                               ^1 

^^1 

7  Cow  Pastures.                                                      ^H 

^^^^^k 

6  Printing  Offices.                                             ^M 

^^^H 

6  Carpenters'  Shops.                                         ^^H 

^^^^^B 

6  Coal  Wharves.                                               ^B 

^^^^^B 

6  Stone  Yards.                                                ^H 

^^^H 

5  Police  Stations.                                   ^^^^H 

^^^^H 

5  Carriage  Manufactories.                    ^^^^^H 

^^^H 

^^^^H 

^^^^H 

Iron  Foundries.                                 ^^^^^H 

^^^^H 

i  Harness                                              ^^^^1 

^^^H 

5  Marble  Works.                                  ^^^^1 

^^^^H 

5  Planing  Mills.                                    ^^^^| 

^^^^H 

5                                                               ^^^H 

^^^H 

5  Plumber  Shops.                            '      ^^^H 

^^^^H 

4  Confectionery  Manufactories.            ^^^^^| 

^^^^H 

i  Book  Binderies.                                   ^^^H 

^^^^1 

4  Photograph  Rooms.                           ^^^^^M 

^^^^^1 

4                                                               ^^^^1 

m 

4  Slaughter  Houses.                            ^^^^^H 
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4  Cooper  Shops. 

4  Poet  Offices. 

3  Cigar  Manufactories. 

3  Steam  Bailroad  Depots. 

3  Steam  Railroads. 

3  Box  Manufactories. 

2*  Organ  Factories. 

2  Tin  Ware  Manufactories. 

2  Club  Stables. 

2  Bacon  Works. 

2  Tallow  Factories. 

2  Private  Schools. 

2  Brush  Manufactories. 

■ 

2  Laboratories. 

2  I.  O.  of  O.  F.  Halls. 

2  Masonic  Halls. 

2  City  Stables. 

2  Aquariums. 

2  Libraries. 

2  Stereotype  Foundries. 

2  Boiler  Manufactories. 

2  Laundries. 

2  Spring  Bed  Manufactories. 

2  Sausage  Manufactories. 

2  Potteries. 

Cider  Refinery. 

Chemical  Works. 

Ice  Tool  Manufactory. 

Coffin  Manufactory. 

Fruit  Preserving  Company. 

Cattle  Yard. 

Almshouse. 

Brass  Foundry. 

Brewery. 

Botanic  Garden. 

Brick  Yard. 

Currier  Shop. 

Color  Manufactory. 
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1                                                                           ^^^H 

1  K.  of  P.  Hall.                                ^^^H 

1                                  ^^^1 

Cemetery.                                             ^^^^H 

1  Drain  Pipe  Monufactorj.               ^^^^| 

^^^H 

1  G.        R.  Hull.                                ^^^H 

1  Gas  Works.  .                                 "^^^H 

1  Gymnasium. 

1  House  of  Correction. 

1  Lea<l  Pijie  Worka. 

1  LardM'orka. 

1  Museum  of  Comparative  Zoology. 

1  Lobster  House, 

1  Laat  Factory. 

1  Ice  Company. 

1  Hardware  Manufactory. 

1  Paper  Collar  Mannfactory. 

1  Rolliog  Mill. 

1  Sugar  Refinery. 

1   Swine  Yard. 

1   Grapery. 

1  Bleachery. 

1  Car  Wheel  Company. 

1  Frame  and  Moulding  Manufactory. 

1  Oiled  Hat  and  Clothing  Manufactory. 

1  Shoe  Manufactory. 

1  Milk  Shed. 

1  Freight  Depot. 

1  Conservatory  of  Muaio. 

STATEMENT 

SHOWTSn  THE  NUIIBEK  ANT)  RIXP  OF  FIXTDURS  COSTAINEn  WTTHIS  TBI 

PEEMlSEa  OF  WATKB  TAKERS  IS  THE  ClTT  OP  CAMBRIDGE.  DEC.  1.  UO. 

10051  Faucets.                                                            I| 

2542  Water  Closets.                                          ^j 

2522  Wash  Bowls.                                          ^H 

WATER  WOKKS. 

1410  Bath  Tubs. 
1252  Waflh  Tuba. 
321  Slop  Closete. 

85  Garden  Hydrants  for  Hand  Hose. 
78  Yard  Hydrants  for  Family  Use. 
6  Tumbler  Washers. 
16  Private  Fountains. 


Dtning  the  year,  six  meters  have  been  applied,  and  three  re- 
noTed  from  the  premises  of  water  takers,  making  the  total  num- 
ber now  in  use  eighly-four.  They  are  attached  to  a  variety  of 
BttBD&cturing  establishments  as  follows  :  — 


A  fl.  Hew»  &  Co.  . 

Ssllird  &  Scott  .     . 

Bonnie  Garden  .     . 

Bij  Suce  G1««B  Co.    .     - 

Buchclder,  Moore,  &  Co. 

Bnman,  Shuw,  A.  Co. 

SmIod  £nd  Alban;  R.  R. 

A»Ion  and  Lowell  R.  R. 

BoMon  Chemical  Work* 

BniDii  Itolliog  Mill     . 

Bnlon  Slampme  and  Manafacturiiig  Co. 

BoKoii  Car  Whe«l  Co. 

Bm](  Hooper   .    .    . 

&  P.  Clark  i  Co.   .    . 

Bit  Slate  Color  Co.    . 

C  L.  Jooea    .... 

C.B,French 

Ctmbridge  Gaa  Ligbt  Co, 
CuDbridjce  Stamoiog  Co. 
C  a.  North  k  Co.  . 
CnrtitDaTii  .     .    . 
Dm  ft  Hiuinewell  . 
^tu  L.  Einiler    . 
Fncbbiiig  R.  R.  Co.    . 
tnncia  Draper  &  Co.  . 
P-G.lclow»k7     .     .    . 
George  Woods  &  Co.  . 
Home  of  CorrectioB   . 
H.  0.  Houghton  &  Co. 
Httiiy  Thajer  &  Co.  . 
"uirook  &  Greel/  . 
a.  M.  Clark  .    .    . 
Moke  Hoiue  .    . 
Jobs  Conlan  .... 
Jobn  P.  Squire  &  Co.  . 
'otiiiWil«oniSon     . 
Jwei  D,  0»bom    .     . 
Jotn  Reardon  &.  Bona 
'■J.Gnij 
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|te. 

!ln. 

lln. 

Uta. 

3  Id. 

3  In. 

•  !>. 

1 
1 

l' 

1 

Ml.  Auburn  CemeUrv 

1 

New  England  Gla»  Co 

New  England  Brick  Co 

' 

'l  ■ 

Proipect  HouBB 

1 

BylvoMcr  Tower 

I 
1 
1 

1 

Wliitteraoro  4  Hale 

2 

The  annual  inspection  of  all  buildings  supplied  with  Fresh  Pond 

few  slight  leaks  only  were  discovered.     The  fixtures  throughout 

former  year. 

iicspectfully  submitted.                                  ^H 

A.   F.    PIFIELD.  ^M 

WmrrBcjJ^ 

KEPORT 


oonosBsnsra 


THE  ACCOUNTS  OF  THE  WATER  REGISTRAR. 


In  Cambbidob  Water  Board,  ) 
December,  1878.  ) 

The  Committee  appointed  to  examine  the  accounts  of  the  Water 
Begistrar  for  the  financial  year  ending^  Nov.  30,  1873,  herewith 
submit  the  following 

REPORT : 

Your  Committee  have  examined  the  books  and  accounts  of  the 
Water  Registrar,  and  compared  them  with  the  vouchers,  and  find 
that  the  same  are  correct. 


Respectfully  submitted. 


SAMUEL  SLOCOMB, .    „ 

GEO.  P.  CARTER,      ^  CommUUe, 


VIB,J 
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HEPORT 


SUPERINTENDENT    OF    THE    WATER    WORKS. 


To  iht  Cambridge  Water  Board:  — 

Gkstlbmen,  —  The  fiscal  year  of  1873  having  expirDcl  on  i 
30th  day  of  November,  the  Superintendent  of  the  Cambridge  Wu 
Works  very  reBpectfulty  preaents  to  your  Honorable  Board  I 
Annual  Report  for  that  year,  it  being  the  ninth  year  of  the  conm 
of  the  ^A'^orks  by  the  City.  In  making  this  Report,  I  oxperiea 
much  pleiisuro  in  being  able  to  inform  you  that  the  Works  in  | 
charge  continue  in  a  highly  prosperous  and  satisfactory  conditi 
No  very  serious  damage  has  occurred  in  any  of  the  branches  of  ■ 
work,  with  the  exception  of  some  unimportant  breakages  on  li 
of  the  oldest  and  smallest  pipes.  The  aedvc  management  of  I 
Works  remains  unchanged ,  the  same  officers  occupying  the  posit! 
they  have  filled  for  many  years. 

Engine  House. 
We  are  now  pumping  the  water  consumed  in  the  City  with  o 
of  H.  R.   Worthiiigton's  Duplex   Pumping  Engines,  of  a  daily 
capacity  of  5,000,000  gallons.     Size  of  steam  cylinder,  21  inches 
for  high  pressure,  and  3(1|  inches  for  low  pressure,  with  a.  four- 
feet  stroke.     Size  of  water  cylinder,  32  inches.    Speed  of  engine, 
47   strokes   per  minute.     Amount  of  water   discharged   at  eacli 
'troke,  any  300  gallons.     The  only  reserve  pumping  power  that 
have  at  present  consists  of  two  old  style  Worthington  pump- 
'ngines,  put  in  during  the  year  185G.      The  help  required  at 
mpjng  worka  consists  of  one  engineer,  one  assistant,  and  two 
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firemen.  There  were  775,583,000  gallons  of  water  pumped  the 
last  year,  consuming  1,535,400  pounds  of  coal;  this  includes 
baulking  fires.  The  average  number  of  gallons  pumped  .daily 
was  2,124,884.  The  pumping  time  for  the  ten  months  of  the 
year  while  using  our  large  pump  was  3,159  hours  15  minutes, 
being  a.  daily  average  of  10  hours  25  minutes. 


Fond. 

The  water  in  the  pond  is  of  the  very  beat  quality ;  and  I  think 

aD  complaints  that  have  been  made  in  regard  to  the  water  can  be 

traced  directly  to  the  large  amount  of  vegetable  matter  which  baa 

been  deposited  in  the  shallow  part  of  the  pond.     If  this  was  re- 

m.OTe<],  we  should  have  the  purest  water  of  any  city  in  the  vicinity, 

and  no  doubt  satisfactory  to  all  our  consumers  for  domestic  or  luanu- 

fitcturing  purpusea.     The  gates  at  the  outlet  on  Alewife  Brook  have 

t-een  closed,  to  prevent  the  drainage  of  the  meadows  from  flowing 

:iito  the  jiond,  with  the  ejccejition  of  the  time  requii-ed  by  the  laws 

'  f  die  State  for  them  to  be  kept  open,  to  allow  the  fieh  to  pass  in 

u)d  out. 

The  following  table  shows  the  height  of  the  water  in  the  pond 
U  die  end  of  each  month  of  the  year :  — 


Dn«mb«r 17    laches  below 

itauaiy        11 

lElmuLTJ li 

lUrei. t 


Uij   . 


11 


47i 
*2* 


JiJj 

AoguM    .... 
September    .    .    . 

October &1 

NoteoibcT m 


liighesC  ] 


Force  Main. 

PlDie  24-inch  force  main  is  in  good  condition;  only  a  few  slight 

1  have  occurred  on  it  during  the  year.     A  new  30-inch  force 

B  has  been  laid  the  prei^ent  sensun,  leading  from  thf  lew  eq<fi 

I  to  tlie  reservoir,  and  will  be  ready  for  uaf" 

e  completed.  .' 
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Beaerroir  and  Stand-Pipe. 
The  small  reservoir  Las  been  thorougbly  cleaned  out,  nod  a  n 
copper  strainer  liaa  been  placed  on  tbe  Ifi-inch  outlet.     The  v 
around  both  reservoirs  have  been  repnired  and  blue-washed,  ( 
arc  DOIT  in  good  condition.   A  cap  has  been  placed  on  tbe  top  of  ^ 
stand-pipe,  which  will  answer  for  an  air-chamber  to  afTord  a  h 
pressure  on  the  distribution  pipes,  with  a  gauge  to  ascertain  1 
preasuiG  used.     Tlie  height  of  the  8tand-pipe  above  marah  levi 
the  overflow  is  120  feet,  and  of  the  reservoir  77  feet. 

Distribution  Pipes. 

About  8J  miles  of  pipe  have  been  laid   the   present 
making  the  total  length  of  pipe  in  the  city  at  the  present  t 
about  80.J  miles. 

A  new  six-inch  pipe  baa  been  laid  in  Washington  Street,  and  tlia 
old  four-inch  has  been  abandoned.  This  was  found  to  be  necessary 
on  account  of  the  filling  up  of  this  district,  which  left  the  old  pipe 
twelve  feet  below  the  surface  of  the  ground,  occasioning  a  great  many 
leaks  which  were  difficult  to  get  at  and  repair.  In  Austin  Street 
a  six-Inch  pipe  has  been  laid,  and  the  three-inch  pipe  remoTcd. 
This  was  very  much  needed  for  a  better  supply  of  water  for  fire 
purposes, 

Oates. 

All  the  gates  have  been  examined,  and  packed  to  prevent 
freezing,  and  86  new  ones  have  been  added  to  tbe  Works,  Sis 
decayed  boxes  have  been  removed  and  replaced  by  new  ones.1 

Hydrants, 

Thirty-three  old  pattern  flush  hydrants  have  been  set  the  pre 
season.     Under  an  order  of  the  City  Council,  thirty-three  ] 
hydrants  have  been  set  this  year,  with  the  tliree  set  the  f 
year  making   a   total   of    thirty-si.i   post   hydrants.       The 
hydrants  are  more  satisfactory  than   the   old    pattern   hydn 
and  have  each  two  outlets,  yielding  a  better  supply  of  v 
fire  purposes. 

Ueters. 

Six  meters  liavc  been  applied  to  the  prcuiisos  of  water  1 
and  three  have  been  removed,  making  the  total  uumber  now  in  % 
eighty-four. 
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Drlnklag  FountainB. 


One  drinlnng  fountuia  Ima  been  added  the  past  season,  ranking 
liie  total  number  fifteen.     Tliey  are  located  aa  follows  :  — 

North  Avenue,  corner  of  Walden  Street. 

Cambridge  Gammon. 

Hansard  Square,  opposite  the  store  of  Alfred  Wood. 

Brattle  Square,  opposite  Brewer's  Block. 

Atwood'a  Corner,  junction  Cambridge  and  Hampshire  Streets. 

Cambridge  Street,  comer  Fifth. 

Bridge  Street,  junction  of  Carabridge. 

Third  Street,  between  Main  Street  and  Broadway. 

Hampshire  Street,  junction  Broadway. 

Broadway,  comer  Norfolk  Street. 

Ijafayette  Square,  iront  of  Univerealist  Church. 

Central  Square,  opposite  the  store  of  J.  A.  Holmes  &  Co. 

Antral  Square,  opposite  the  store  of  D.  U.  Chamberlin  &  Co. 
Jfort  Washington, 
hitsam  Avenue,  comer  Pearl. 

0  Btone  drinking-troughs  have  been  presented  to  the  City  this 
ae  by  Tliomas  H.  Brewer,  Esq.,  which  ia  located  in  Brattle 
1  the  other  by  D.  H.  Thurston,  Esq.,  which  is  located  in 
kt  Cambridge,  in  the  square  at  the  junction  of  Cambridge  and 
jdge  Streets.  These  have  proved  themselves  to  be  a  great 
^lic  convenience.  We  hope  there  will  be  other  pubUc-spirited 
liieris  who  will  follow  their  example. 


Stand  Pipes  for  Street  Watering, 
y-one  upright  atand-pipes  encased  in  a  cast-iron  barrel, 
h  a  valve  at  the  top  and  a  saving  arm  to  fill  water-carts,  have 
n  erected  the  present  season,  and  are  located  as  follows :  — 

1  Street,  west  of  Quincy  Street. 
^orth  Avenue,  near  the  Common. 
,  ,,     P'orest  Street. 

,  ,,     Beech  Street. 

,  „    Day  Street. 
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Concord  Avenue,  junction  Garden. 
Near  University  Press. 
Itiuian,  near  Broadway. 
Broadway,  corner  Winaor  Street. 
Columbia  Street. 
Green,  near  Western  Avenue. 
Cambridge,  at  Atwood's  Corner. 
Cambridge  Street,  20  feet  west  of  Warren. 
Gore  Street,  opposite  SchooI-houBe. 
Otis  Street,  near  Tbird. 
Junction  Bridge  and  Cambridge  Streets. 
Fifth  Street,  near  Thorndike. 
North  Avenue,  near  Sbepard. 
Dana,  corner  Chatham  Street. 
Brattle,  comer  Sparks  Street- 
Broadway,  corner  Sixth. 
Dublin  Street,  near  Fitohburg  Railroad,  lor  filling  locomotivt 
that  run  on  the  track. 

These  have  been  of  great  convenience.     They  are  of  capacity  tl 
deliver  500  gallons  in  four  minutes,  being  a  great  saving  o 
and  water  over  tbe  old  method  of  drawing  water  from   the  t 
hydrants.     There  is  also  another  ai.lvantage,   as   they  are  moii 
easily  kept  in  order,  and  can  in  emergency  be  used  for  the  e 
guifihment  of  fires. 


Servioe  Fipea. 


UuiuUr 

HBmtarorPip-. 

Linglh  lo  FMt. 

l^u-s.                     J 

N»»b«.(Plp». 

UDcthtarM,  fl 

2 
* 

67 
13 
8 
53 
354 

1,187 
1.012 
776 

1,586 
29,M2 

57 

12 

8 

53 

S64 

1,187         A 

i,oia 

776 
1,586 
26,982 

Aggregaie 

494 

34,641 

The  total  number  of  supply  pipes  is  5,819. 

About  6  J  milea  of  supply  pipe  have  been  laid  the  prettent  aeadt*"- 
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STATEMENT  OP  LOCATION,  SIZE,  AND  NUMBER  OP  FEET  OF 

PIPE  LAID  IN  1878. 


DY  WHAT  STREET. 


Athens 

Aoitin 

Bulks 

Buks 

Bennett 

Boirdman 

Brewery 

Ceotral  Square 

Cbeitnat 

Church 

CI17 

Cogswell  Arenae 

Concord  Avenue 

Concord  ATenue  and  Cambridge  Street  (cement) 

(Hscent 

^^tseent 

Crescent  Avenue 

?aban 

Dublin 

K%ri 

JUery 

Stiuer 

airfield 

*airmont 

trtt 

lorence 

oUen 

'oster 

ourth 

[rank 

'mrdner 

»Teen 

liimilton 

I«rvard 

tolh* 

Houghton 

^i^ubbard  Avenue 

•riman 

[•y 

Lounbert  Avenue 

[-4uigdon 

LoLorel 

Meacbam 

AdLontgomery 

AAonnt  Auburn 

^Anrray 

^tordock 

North  Avenue v  .    .    .    . 

^orth  ATenue 

^<»th  ATenue 

HcrtoD 


Diameter 

Feet  of 

in  Inches. 

Pipe. 

4 

86 

6 

1,867 

6 

280 

4 

60 

4 

48 

4 

168 

4 

192 

4 

20 

4 

510 

6 

742 

6 

181 

4 

12 

6 

22 

20 

15,728 

6 

26 

4 

641 

6 

142 

12 

2,728 

4 

80 

4 

288 

4 

10 

4 

480 

4 

850 

4 

184 

8 

166 

4 

64 

4 

134 

4 

407 

4 

116 

4 

416 

4 

200 

4 

114 

4 

221 

4 

40 

6 

798 

6 

286 

G 

819 

4 

80 

4 

123 

6 

60 

4 

170 

4 

148 

4 

444 

4 

72 

4 

16 

4 

908 

4 

168 

6 

72 

4 

12 

8 

230 

4 

210 

24                                                 WATEK  WORES.                           ^^^^^H 
STATEMENT  OP  LOCATION,  SIZE.  ftc.-C«itiii««f. 

IN  WHAT  STEEET. 

inlDcho. 

Fun  of 

Pip* 

4 

i 
4 

4 
4 

30 
4 
4 
6 
0 
4 
4 
4 
4 
6 
4 
4 
4 
4 

10 

a 

6 
8 
20 

8 

3 

a 

4 
4 
6 

la 

lOD 

eo 
uu 

238 
278 

S68 
80B 
488 

266 
X» 

12 
388 
210 
229 
lU 
175 
10« 

■m 

UO 

'■•Si 

47   X 

Plymouth 

Pumping  Main 

Raymond 

Thomdike 

GATES. 

IN  WHAT  STBEET. 

Ksr. 

.„w,. 

4 

S 
4 
8 
6 
4 
20 
10 
20 

e 

20 
10 

8 
6 

1 

CambriJge 

^ 
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STATEMENT  OF  LOCATION,   SIZE,  &c.  —  Contimied. 


IN  WHAT  STREET. 


— , 

Oentnl  Square 

Chestnut 

Cbarch 

ov 

Ooooord  ATenne  

Ooneord  ATenoe  

Concord  ATenue 

Oenent 

Cmoent 

0«8cent  ATenue 

BiUin 

JBn  •••     .•••••..••• 

Itaer 

Jiirileld 

Jkimiont 

ISiit 

J»ler 

fOBrth 

Sk 

I^raner 

^^Ben 

tinilton 

trrard       

aUis 

^ughton 

Qbbard  Avenue 

kvrel 

eacham 

oont  Auburn 

.^urdock 

ortli  ATenue 

orton ; 

•lis 

ine 

*otter 

^limping  Main 

^tnam  Place 

Raymond 

i^ce 

Sacramento  Court 

^hool ' 

S«Tenth 

Short 

Sixth 

?<Mnerset 

rl^ce 

J;aomdike 

£porndike 

J^lden 

^^Iden 

l^^^hington 

L.^«tem  Avenue 

l.in8or 

Ui»or 

4 


Diameter 
in  Inckott. 


4 
4 
6 
6 

20 

10 
6 
6 
4 
6 
6 
4 
4 
4 
4 
8 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 

30 
4 
6 
6 
4 
4 
4 
4 
4 
4 
6 
6 
4 

20 
8 
6 
4 
6 
4 


Number. 


1 
8 
2 
1 
2 
2 
6 
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STATEMENT  OF  LOCATION,   SIZE,  ic.-Conl!n»td.      ^| 
BLOW-OFF  PIPES.                                     ^^ 

m  WHAT  STREET. 

nuneuc 

KobM 

1 

EBCAPITDLATIQN. 

9Mneb. 

8    „ 

BU>W-OrF  FIFES. 
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^^^B                    STATEMENT                                                  ^| 

^M     OF  STOCK  ON  HAND  EXCLUSIVE  OF  TOOLB  AT  SHOP.                                    ^| 

^                                 GalTanised  Pipe.                                                       ^| 

160  feet  2-mch. 

400  feet  f-ioch.                                       ■ 

500  feet  H-inch.. 

100  feet  ^-inch.                                       ^M 

MX)  feet  IJ-inch. 

300  feet  |-incb,  coated.                          ^| 

too  feet  l-inch. 

■ 

Fittings  for  Service  Pipes.                                             ^| 

L7  l-inch  hose  bibbs. 

50  2  X  l-inch  T'a. 

L7  l-inch  liose  bibbs. 

40  IJ-inch  T'8. 

20  I'lDch  compression  bibba. 

50  1}  X  IJ-inoh  T,. 

Bo  i-inch  compression  bibbs. 

40  1 J  X  l-inch  T'«. 

23  IJ-inch  screw  cocks. 

40  IJ  X  j-inch  T'e. 

26 1-inch  screw  cocks. 

90  IJ-inch  T's. 

60  i-inch  screw  cocks. 

50  IJ  X  l-inch  T'.. 

l&M.  &  F.  cocks  for  20.inch 

38  IJ  X  i-inch  Ti. 

Cement  pipe. 

80  l-iuoh  T'j. 

2-inch  cock. 

80  1  X  l-inch  T'l. 

1  i-inch  cocks. 

450  J-inch  T's. 

Xj-inch  cocka. 

300  1  X  J-inch  T's. 

•   1-inch  cocks. 

35  J-inch  Tt. 

•  1-inch  stop  and  wastes. 

40  2-inch  elbows. 

L  |-inch  stop  and  wiistes. 

80  li-inch  elbows. 

i  |-inch  hose  nipples. 

90  li-inch  elbows. 

^  solder  nipples  and  unions  for 

150  l-inch  elbows. 

lead  pipe. 

285  l-inch  elbows. 

3.  garden   hydrant  atop    and 

77  J-inch  elbows. 

wastes. 

100  2-inch  couplings. 

Sre  hydrant  stop  and  wastes. 

150  li-inch  couplings. 

'  l}-inch  corporation  cocks. 

100  li-inch  couplings. 

^  l-inch  corporation  cocks. 

190  1-incb  couplings. 

-00  2-mch  T-a. 

120  i-inch  couphngs. 

•0  2  X  IHnch  Ts. 

400  i-inch  couplings. 

'0  2  X  li-inoh  Va. 

100  l-inch  air  chambers. 

28                                           WATER 
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400  i-inch  air  chambers. 

35  l-inch  unions. 

100  J-inch  air  chambers. 

35  |-incii  unions. 

68  1-inch  street  elhowa. 

20  2-inch  nipples. 

250  1-inch  street  elbows. 

100  U-inch  nipples. 

23  2-inch  croases. 

100  Ij-inch  nipples. 

10  2  X  U-inch  croaacB. 

50  l-inch  nipples. 

2  2  X  U-inch  crosses. 

230  J-inch  nipples. 

15  2  X  1-inch  croaaea. 

400  i-iuch  nipples. 

13  Ij  X  l^inch  croaaea. 

12  li-incJi  plugs. 

40  l|  X  1-inch  cl-oaaes. 

20  U-inch  plugs. 

40  11  X  J-inch  crosses. 

80  1-inoh  plugs. 

40  IJ-inch  crosses. 

100  i-inch  plugs, 

50  l^incli  crosses. 

50  J-inch  plugs. 

25  1^  X  1-inch  crosses. 

24  2  X  U-iiich  hushingt 

25  1}  X  |-inch  crosses. 

24  2  X  li-iiicb  buabingi 

18  l-inch  croaaes. 

17  2  X  l-mch  huahinga,. 

25  1  X  |-inch  crosses. 

24  2  X  i-inch  bushinga. 

20  ^-inch  crosses. 

24  U  X  11-inch  bushing 

1  garden  hydrant. 

134  l-mch  socket  ends. 

24  U  X  l-inch  bushinga 

150  l-inch  clips. 

24  IJ  X  3 -inch  bushing* 

800  l-inch  clips. 

40  J  X  i-inch  bushing*. 

150  finch  clips. 

100  l-inch  lock  nuts. 

30  2-inch  unions. 

150  i-inch  lock  nuta. 

50  1  i-inch  unions. 

50  i-inch  lock  nuts. 

50  l^incb  unions. 

UiBoeU 

aneouB. 

4  wagons. 

2  bench  vises. 

2  hand  carta. 

1  tool  chest. 

2  horses. 

1  large  hand  pump. 

3  sets  harnesses. 

12  lanterns. 

1  pung. 

6  wheelbarrowB. 

1  cylinder  store. 

35  feet  chain. 

1  boom  derrick.     . 

1  dwelling-house  at  yard.- 

2  uprigiit  derricka. 

1  dwelling-house  at  ponA 

1  thawing  stone. 

1  engiue-house 

1  grindstone. 

1  coul-shcd                ,, 

1  platform  scale. 

^^ 
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WORKS. 

Tools. 

:  plates  and  dies. 

3  axes. 

JcroU  plates. 

3  sledge  hammers. 

pipe  cutters. 

3  thawing  pumps. 

driDing  machines. 

8  lump  hammers. 

ratchets. 

3  sets  caulking  tools. 

!  pairs  tongs. 

6  gate  wrenches. 

pipe  wrenches. 

3  hydrant  wrenches. 

monkej  wrenches. 

4  blow-off  wrenches. 

pipe  Tises  for  hand  carts. 

3  supply  wrenches. 

)  picks. 

4  hydrant  goose  necks. 

1)  shovels. 

4  furnaces. 

5  rammers. 

15  stone  drills. 

crow-bars. 

1  spirit  level. 

paving  hammers. 

5  bundles  packing. 

trowels. 

2  tons  lead. 

aaws. 

Tools  at  En 

gine  House. 

jlobe  lamps. 

2  jack  screws. 

interns. 

4  crow-bars. 

^mp  chimneys. 

1  sledge. 

:)ench  vise. 

1  copper  hammer. 

hand  vise. 

1  hand  hammer. 

screw  wrenches. 

2  coal  hammers. 

» iron  wrenches. 

1  forge. 

•  socket  wrenches. 

1  anvil. 

gate  wrenches. 

8  pairs  tongs. 

die  plates. 

15  pairs  pipe  tongs. 

sets  dies. 

1  solder  iron. 

sets  taps. 

2  ladles. 

ratchet. 

1  differential  block. 

breast  drill. 

1  turn  buckle. 

drill  brace. 

1  carpenter's  chest. 

)  drills. 

2  hand  planes. 

'  cold  chisels. 

3  hand  saws. 

*  caulking  tools. 

1  axe. 
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1  sqiiaze. 

1  diftwiiig4aiifb* 

1  duael. 

8  gougos. 

8  bitt  atooks. 

10  Utto. 

8  8Of0W"^iv6n* 

1  grindstone. 

1  B6t  fire  tods. 

8  flhorek* 

1  spade. 


WATSE  WOSU. 


lf«l». 

1  prong  hoe. 

1  scytfae  and  snelli. 

1  iron  roUer. 

8  water-pailfl. 

8  wlutewash  bnuhee. 

4  ladders. 

1  step  ladder. 

1  steam  trap. 

8  s<»eens. 

8  platform  scales. 


Btocsk  at, angina  Soaae« 


80  pounds  bar  iron. 

80  feet  pipe. 

IST^s. 

86  elbows. 

40  nipples. 

40  couplings. 

4  unions. 

30  pounds  lead. 

13  pounds  Babbitt  metal. 

200  pounds  bolts  and  nuts. 

5  pounds  washers. 

9  pounds  eye  bolts. 
1  rotary  pump. 

6  valve  springs. 

4  pounds  sheet  brass. 
6  pounds  screws. 

10  pounds  cut  nails. 
10  oil-cans. 

3  gallons  kerosene. 


80  gallons  lard  o3. 
50  pounds  tallow. 
80  pounds  sheet  rubber. 
15  9-indli  rubber  valves. 
4  5-inch  iUbber  valves. 
50  2i-inch  rubber  valves. 
4  36-inch  rubber  gaskets. 
2  pairs  rubber  boots. 
20  pounds  jute  packing. 
12  pounds  hemp  packing. 
70  pounds  Martin's  packing 
1  coal  car. 

1  wheelbarrow. 

2  desks. 

3  spittoons. 

560     tons     Cumberland    < 
(2,000  pounds  per  ton). 
3,000  pounds  old  iron. 
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Stock   at 

Pipe  Yard. 

9  Jt-incb  sleeves. 

4  lengths  3-inch  pipe,  12  feet 

i  SO-inch  Bicevea, 

to  a  length. 

i  IWnch  sleeves. 

1  12  X  12-inch  cross. 

i  Kknch  sleeves. 

2  12  X  6-iiich  crosses. 

J  8-fflcli  sleeves. 

3  8  X  4-inch  crosses. 

Mfl-incli  sleeves. 

4  6  X  6-inch  croaaea. 

IS  4-incli  sleeves. 

10  6  X  4-inch  crosses. 

i  3-iiich  sleeves. 

20  4  X  4-inch  crosses. 

!  Si-inch  sleeves,  clamp. 

1  3  X  3-!nch  cross. 

112-in(;h  sleeves,  clamp. 

2  24  X  24-inch  T*8. 

310-inch  sleeves,  clamp. 

1  24  X  12-inch  T. 

Scinch  sleeves,  clamp. 

1  20  X  2D.inchT. 

16-inch  sleeves,  clamp. 

3  20  X  12-inch  T's. 

r     Stinoh  sleeves,  clnmp. 

1  12  X  12-inch  T. 

3  J-inch  sleeves,  clamp. 

1  12  X  10-inch  T. 

a  6-inch  double  offsets. 

3  12  X  6-inch  T's. 

i  15-mch  caps. 

1  10  X  10-inch  T. 

I41j-inch  caps. 

2  10  X  6-inch  T's. 

flWachcaps. 

8  8  X  8-inch  T's. 

■  4-incb  caps. 

4  8  X  4-inch  T's. 

i31enfths3{>-mch  pipe.  12  ft. 

3  6  X  6-inch  T's. 

to  a  lengtb. 

18  6  X  4-ineh  T's. 

Slengths  24-mch  pipe,  12  ft. 

24  4  X  4.inch  T's. 

to  a  length. 

2  I  20-inch  bends. 

3leiigt!is  20-.inch  pipe,  12  ft. 

1  I  10-ineh  bend. 

to  a  length. 

1  I  8-inch  bend. 

Wlengtha  12-inch  pipe,  12  ft. 

34  >-  6-inch  bends. 

10  a  length. 

2  Jj  24-inch  bends. 

'(•lengths  104nch  pipe,  12  ft. 

1  12  X  12-incb  reducer. 

to  1  length. 

2  12  X  10-inch  reducers. 

'     W  lengths  8-inch  pipe,  12  ft. 

3  10  X  8-inch  reducers. 

■L^  a  length. 

2  10  X  6-inch  reducers. 

^P>  lengths  6-inch  pipe,  12  ft. 

9  6  X  4-inch  reducers. 

B|to  &  length. 

9  4  X  3-inch  reducers. 

^V  lengths  4-inch  pipe,  12  feel^ 

4  6-inch  offsets. 

Kfo  k  length. 

15  4-inch  offsets. 
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CAMBRIDGE    WATER    BOARD. 


To  (ke  City  Council  of  the  City  of  Cambridge :  — 

In  compliance  with  the  duty  imposed  upon  them  by  the  City 
Ordinance,  the  Cambridge  Water  Board  herewith  make  to  you  their 
Tenth  Annual  Report. 

Cost  of  the  Water  Works. 

^«t  cost  of  the  Water  Works  Nov.  30,  1873,  as 

per  last  year's  Report $1,249,415.07 

upended  for  extension  during  the  year  ending 
^ov.  30,  1874 149,981.46 

**^feing  total  cost  Nov.  30,  1874 $1,399,396.53 

Comparative  Beceipts. 

^^^^ipts  for  water  rates  for  the  year  ending  Nov. 

3o,  1874 $153,634.27 

^^<5eipt8  for  water  rates  for"  the  year  ending  Nov. 

ao,  1873 146,117.32 

Showing  increase  for  the  year $7,516.95 

In  addition  to  this  there  is  due  to  the  Water 
I)epartment  from  the  City  :  — 
Bills  of  1873,  as  rendered    .     •     •     .$5,271.29 
„    „  1874,  „  „         ....     6,804.60 

12,075.89 

Which  if  added  would  make  the  increase  1874       •        $19,592.84 
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WATER  BOABD. 


StjLtGineiit  ahovring  the  eutire  tranBuctions  in  brief  on  i 
the  Water  Works  for  tlie  year  ending  Nov.  30,  1674 1- 


Beceived. 

Amount  of  appropriation  for  extension    ....  $1|| 

From  water  ratcB 151 

From  supply  account  and  shutting  off  and  letting  I 

on  the  water li 

From  rent  of  house 

,     interest  on  the  Sinking  Fund  to  June  30      .  13 

,           ,,       on  current  account 9 

,     Mcrued  interest  on  Water  Bonds  (sold)      ,  4 

1340 
Expended. 

For  extension  account $148 

care  and  repair 29 

supply  account 13 

interest  on  Water  Debt  to  June  30,  1874      .  78 

unexpended  appropriation 

Balance  showing  gain  in  1874 74 

Vi'e  are  happy  to  be  able  to  show  the  Water  Works  in 
financial  cuodillon,  notwithstanding  the  amount  already  ei; 
and  the  need  there  will  be  of  expending  more  to  complete  ti 
BO  well  begun ;  yet,  if  lefl  undisturbed,  in  due  time  all  ^ 
will  be  paid,  while  supplying  our  citizens  with  excellent  m 
moderate  price,  and  without  imposing  a  burden  upon  any  < 

We  present  to  you  a  table  showing  the  comparative  i 
and  also  the  height  of  water  in  the  pond  as  compared  wil 
water  mark,  during  the  years  1873  and  1874,  ending  N( 
30  in  each  year. 


THE  NEWYDl 
IFl'BUC  UBRARY] 
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Balnhll. 

Bel'ir  liltch- 
waUr  mark. 

18IS. 

3.38 
6.QT 
4.M 
S,34 
8.08 
4.09 
.60 
8.8T 
6.07 
8.22 
4.28 
.4.89 

4.64 
8.28 
4.42 
I.4B 
8.S9 
8.50 
8.87 
2.M 
6.82 
1.52 
1.07 
2.83 

1G 
10 
12 
7.64 
10 
17 
27 

40,60 
41.60 
47 
60 
43.60 

86.62 
21.62 
24.87 
29 

"27.25 
20.88 
28.S0 
88.76 
86,37 
46.38 
64 
59.62 

i- 

46.10 

41.87 

tbis  table  it  will  be  seen  that  there  were  4.33  inchee  less 
n  1874  than  in  1873,  nnd  thtit  there  were  16.12  inchee  Icea 
the  poDd  Nov.  30,  1874,  than  at  the  aame  time  in  1873, 
It  5,000,000  gallons  per  inch,  80,600,000  gallons  less  in 
the  end  of  this  year  than  there  were  last  year  at  the  same 

id  248,100,000  gallons  less  than  we  had  at  the  same  lime 

(ore  last. 

iference  to  the  Superintendent's  Report,  we  find  that  we 
1874,  839,188,100  gallons,  while  in  1873  we  pumfted 
,000  gallons,  being  an  excess  this  year  of  63,603,100 
which  is  satisfactorily  accounted  for  by  the  increased  num- 

irater-takers,  and  the  larger  amount  taken  for  watering  the 

Work  Completed. 
ig  the  past  year  a  large  amount  of  work  which  was  under 
at  the  commencement  of  the  season  has  been  finished, 
which,  as  most  prominent,   we   may  name  the  following 

The  new  main  pipe  passing  through  Concord  Avenue 
unbridge  Street  to  East  Cambridge,  which  gives  to  that 
of  the  City  an  abundant  supply  for  all  purposes,  and  with 
of  water. 
The  new  puraping-cngine  house  has  been  completed, 
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and  the  land  around  it  filled  and  graded.  Connected  with  it  19  an 
nmple  boiler-house  and  coal-sheds,  all  nrranged  in  a  most  con- 
venient manner,  and  calculated  for  three  Worthiugton  puiupa,  two 
of  which  we  Imve  now ;  and  the  third,  when  needed,  mav  be  of  a 
capacity  equal  to  both  of  our  presant  pumps,  ample  room  for  which 
has  been  provided. 

Third.     The  new  5,000,000   gallon  duplex  pumpiag-etigiM  .^ 
which  was  under  contract  to  he  built  for  ua  by  H.  K.  Worlhingloik, 
Esq.,  with  its  boilers  connected,  has  been  completed,  and  set  u."— ^ 
in  (he  new  building,  where  it  has  been  successfully  at  work  for  tl^^ 
past  three  months,  supplying  the  City  with  water. 

Fourth.  The  new  conduit  into  the  pond  connecting  with  tHdl 
well-rooms  in  the  new  engine-house  ia  done,  and  has  been  in  a><-.^ 
since  the  new  pump  was  started.  The  new  conduit  is  laid  mo-^^ 
than  four  feet  lower  than  the  old  one,  and  is  carried  out  into  mu— .^ 
deeper  water. 

Fijih.  A  new  iron  fence  has  been  built  around  the  Reaerr^  0 
as  a  matter  of  safety ;  at  the  same  time  it  adds  very  much  to  1  "— )| 
beauty  of  the  place,  which  is  becoming  more  aud  more  a  place  a 
resort  for  our  citizens. 

Thus  it  will  be  seen  that  much  of  the  work  which  was  in  prugr>«» 
at  the  beginning  of  the  year  has  been  completed,  and  is  now  ia 
working  order.     We  may  now  look  at  some  of  the 


New  Work  Done.  ^^1 

As  soon  as  our  new  pump  was  at  work,  wc  had  our  old  pi^^l 
taken  down,  sent  to  New  York,  and  thoroughly  repaired,  made  tv' 
conform  in  appearance  with  tlie  new  pump  ;  and  it  is  now  being 
set  up  again  in  the  new  house.  The  old  boilers  have  al.to  beea 
taken  down,  repaired,  moved,  and  set  up  in  the  new  boiler-houMi 
and  are  all  ready  for  work.  The  work  of  setting  up  the  old  pump 
will  be  completed  in  a  few  weeks,  when  we  sliail  have  two  of 
Worlhington's  5,000,000  gallon  duplex  pumps,  both  in  the  best 
possible  condition,  either  of  which  will  supply  the  City  under 
onlinnry  circumstances.  It  is  not  expected  that  it  will  be  neccsaafy 
to  rtm  botli  pumps  at  the  samo  time,  except  a  few  hours  per  day  it 
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I  times  in  the  year  as  the  conBumption  is  greatest,  or  in  case 
D  extra  demand  fur  fire  purposes. 

Tien  our  present  pumping  facilities  are  completed,  which  will 

,  we  can  for  the  first  time  say  that  our  Water  Works 

mduplicaled  throughout ;  and  no  reasonable  fear  need  be  enter- 

'  any  failure  in  our  supply  of  wsiter  on  account  of  the 

■qiiacy  of  our  pumping  power. 


TSew  Uain  Pipe  Ijaid. 
At  the  beginning  of  the  year,  among  other  things  we  asked 
an  appropriation  for  connecting  Fresh,  Little,  and  Spy  Ponds  by  a 
suitable  conduit,  and  also  for  cleaning  out  the  borders  of  the  pond, 
where  large  quantities  of  vegetable  matter  have  accumulated, 
ooD  lamina  ting  the  water,  and  exceedingly  unsightly  to  look  upon. 
During  the  earlier  months  of  the  year  we  had  abundant  rains,  aa 
you  will  sec  by  the  rainfall  table.  The  water  in  the  pond  reached 
its  highest  point  in  May,  and  we  were  led  to  think  that  it  was 
going  to  be  a  wet  season,  and  unfavorable  for  doing  the  work  we 
Had  laid  out  of  connecting  the  ponds.  We  therefore  looked  round 
for  the  next  most  important  work  to  be  done  in  our  Department. 
In  tlisl  part  of  the  City  bounded  by  Pleasant,  Main,  and  Mount 
n  Streets  and  the  river,  there  was  a  very  poor  and  inadc- 
!upply  of  water  for  fire  purposes,  as  the  pipes  were  all  small, 
jlile  the  territory  described  is  thickly  settled  with  wooden  buildings, 
r  attention  was  called  to  this  matter  by  both  the  Mayor  and 
■  Chief  Engineer  of  the  Fire  Department,  As  the  price  of  iron 
Tewas  very  low,  we  decided  to  apply  the  money  which  had  been 
Hoilcd  to  connect,  the  ponds  towards  laying  a  l.irgo  main  pipe 
Wigh  that  section  of  the  City,  where  it  was  ao  much  needed. 
t  therefore  laid  a  20-inch  pipe  from  Holmes  Place,  on  North 
Bnue,  to  the  comer  of  Mount  Auburn  and  Brighton  Streets; 
«  a  24-inch  pipe  through  Mount  Auburn  Street  and  Putnam 
enue  to  Green  Street ;  thence  a  16-inch  jiipe  continuing  in 
nam  Avenue  to  Pleasant  Street,  where  it  connects  with  a  cross 
1  pipe  from  Cambridge  Street,  which  is  already  laid.  This 
k  is  a  part  of  the  plan  adopted  by  the  Board  several  years  ago 
^piping  the  City. 
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New  Work  B«oommended. 

The  result  haa  proved  that  we  were  mistaken  in  (he  clisracter  l| 
the  season,  as  our  pond  has  settled  several  inches  lower  tha 
record  we  have  of  it,  and  warns  us  that  we  cannot  longer 
defer  the  work  of  conneeting  the  ponds.  Another  important 
sideration,  besides  the  scarcity  of  water,  showing  that  this  work 
should  be  done  at  once,  ia  this:  Tlie  City  lias  turned  seve^^^ 
sewers  into  Alewife  Brook,  one  of  ihcm  near  the  outlet  of  tV&« 
pond.  It  ia  also  proposed  to  erect  tide-gates  on  the  brook,  *Ji 
prevent  the  tide  from  floating  the  sewerage  up  to  the  pond  ar^>d 
overthe  meadows.  After  the  brook  ia  dredged  out,  what  is  want^^sJ 
is  a  constant  stream  running  out  of  Freah  Fond  all  the  tii^r~te 
through  Alewife  Brook,  to  curry  down  and  away  the  sewerage  ^n 
the  brook.  We  think  by  connecting  the  ponds  this  can  be  accoc^n- 
plished,  by  making  tlie  waters  of  the  other  ponds  run  throagh  a^nd 
out  of  Fresh  Pond  whenever  the  sarae  are  in  good  coaditton  F^r 
use.  I 

The  unprecedented  low  price  of  iron  pipe,  and  the  abunduioe  «f  | 
labor,  lead  us  to  think  that  it  will  be  sound  policy  to  extend  sK^iU 
further  some  of  tlie  large  main  pipes  in  pursuance  of  the  plan  ^nre 
have  already  referred  to.  We  would  recommend  the  coming  yea»-r, 
Ist,  to  continue  the  pipe  in  Putnam  Avenue  to  Sidney  Street*  5 
Sd,  a  main  pipe  through  Green  Street  to  Sidney  Street ;  tber»<5^ 
through  Sidney  to  Front  Street  and  Main  Street,  connecting  wicS^ 
the  Columbia  Street  pipe;  thence  down  Main  Street  to  Portla«»«J 
Street,  where  we  connect  with  another  cross  main  pipe  from  CaEC»  - 
bridge  Street  and  Broadway. 

We  shall  therefore  at  the  proper  time  ask  you  for  an  appropri^" 
tion  on  extension  account,  to  enable  us  the  ensuing  year  to  do  tl»* 
following  work :  — 

first.  To  connect  Fresh,  Little,  and  Spy  Ponds  by  a  suitabi* 
conduit,  to  make  available  the  water  supplied  from  those  sources- 

I  Second.     To  clean  out  the  borders  of  Fresh  Pond  near  oi*' 

pumping  works,  where  the  bottom  of  the  pond  becomes  exposed  ^^     I 
low  water,  J 

Third.    To  lay  some  more  main  pipes,  as  hereinbefore  more  fiiI|^J 
set  forlh.  ^^H 


WATER  BOARD.  » 

Fourth.  To  provide  suitable  buildings  to  accommodate  our 
engineers  and  firemen,  those  whom  we  are  obliged  to  employ  about 
the  Works  aU  the  time,  and  who  should  be  on  the  ground,  where 
their  services  can  be  commanded  at  all  times,  night  and  day. 

We  recommend  that  application  be  made  to  the  Legislature  that 
die  maximum  of  the  Water  Loan  be  increased  from  $1,500,000  to 
»2,000,OOO, 

For  the  details  of  what  has  been  done  in  the  ordinary  prosecu- 
tion of  the  work  connected  with  the  Water  Works,  and  for  the 
present  condition  of  the  property  and  accounts  connected  therewith, 
we  would  refer  you  to  the  Reports  of  the  Registrar  and  Superinten- 
dent herewith  submitted. 

It  seems  proper  that  we  should  here  mention  the  interest  taken 
by  Jacob  Hittinger,  Esq.,  who  owns  a  very  large  part  of  the  land 
bordering  on  Fresh  Pond,  and  who  at  no  small  expense  keeps  the 
borders  of  the  pond  opposite  his  land  well  cleaned  out,  in  this 
reepect  setting  for  us  an  example  well  worth  our  following. 

C.  W.  KINGSLEY.  ^ 

J.    WARREN  MERRILL.        Cambridge 

SAMUEL  SLOCOMB,  I      Water 


GEO.   P.  CARTER, 
H.  L.  EUSTIS, 


Board, 


REPORT 


OF 


THE    WATER   REGISTRAR. 


Watss  Bboibtrar'b  Opfiov,) 
Cambsidob,  Dec  1,  1874*      i 

To  the  Cambridge  Water  Board :  — 

Gentlemen,  —  As  required  by  an  Ordinance  of  the  City,  my 
Annual  Report  for  the  year  ending  Nov.  30,  1874,  is  respectfully 
presented,  showing  a  statement  of  the  receipts  and  expenditures 
for  the  year,  and  such  other  matters  in  the  Department  as  are 
deemed  important. 

BeceiptB. 

Water  rates $153,634.27 

Supply  pipe,  laying  and  repairing 15,491.60 

Fines,  off  and  on  water 513.00 

Rent  of  house,  Pipe  Yard 150.00 

Sale  of  old  junk 11.00 

Sale  of  oil  barrel •1.25 

Total $169,801.12 

All  of  which  has  been  paid  to  the  City  Treasurer. 
The   increased  amount   of  income  for  the  financial 

year  over  the  previous  year  is $8,692.1 

Expenditures. 

The  expenditures  for  the  care  and  management  of  the  Work^ 
for  the  year  ending  Nov.  30,  1874,  have  been  as  follows  :  — 


WATER  WORKS. 


11 


Por  care  and  repairs $9,286.40 

For  piiinpmg  senrice 14,218.65 

For  office  expenses 5,986.15 


Total  amount $29,491.20 

The  large  expenditure  for  pumping  service  includes  a  year's  sup- 
ply of  coal  now  on  hand. 

The  expenditures  on  the  extension  of  the  Works  for 

the  year  ending  Nov.  30,  1874,  were    ....  $149,981.46 
The  expenditure  on  supply  account  was     ....       13,349.23 

Statement  of  the  yearly  revenue  received  from  water  rates,  since 
the  purchase  of  the  Works  by  the  City  :  — 

From  April  28,  1865,  to  Dec.  1,  1865     . 


Dec. 

1,  1865, 

1866, 

1867, 

1868, 

1869, 

1870, 

1871, 

1872, 

1873, 

Total 

... 

.    t 

1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 


$32,367.19 

40,073.27 

52,733.62 

63,747.42 

76,149.30 

92,606.95 

111,782.65 

127,201.30 

146,117.32 

153,634.27 

$896,413.29 


In  the  last  Beport  there  were  remaining  off  for  non- 
payment of  rates 

Since  shut  off 


15 

248 


Let  on  ...     . 
StiU  remaining  off 


263 
250 


There  are  at  the  present  time  one  hundred  and  seven  vacant 
Houses  in  the  Citj,  for  which  no  rate  has  been  collected.  The 
water  has  been  shut  off  from  these  premises,  so  &r  as  it  could  be 
done  without  interfering  with  parties  connected  with  the  same  pipes 
who  have  paid  their  rates. 
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Stiitement  Bhowiug  the  amnunt  due  the  City  Ni>v.  30,  1874,  on 
account  of  Water  Works  :  — 

Amount  due  on  sui>ply  account  from  City   ....  (1,342.25 

,,         „     „       „           „          „•  sundry  parties    .  9,3r>5.68 

,,     ,,  water  rates  from  City,  1S73     .     .     .  3,929,M 

M    .,      .,       „       „       «     1874     .     .     .  6,804.60 

„        „    ,,      „       ,,       „     sundry  parties     .     .  4,574-96 


Total 126,016.53 

In  the  early  part  of  the  season  the  Board  adopted  a  new  regula- 
tion in  regard  to  supply  pipes,  requiring  the  payment  of  all  billa  of 
pipe  Ijcfore  the  water  is  let  on.  ThU  regulation  has  been  strictly 
enforced,  and  works  beneficijJly  for  the  City.  Of"  the  supply  pipes 
put  in  the  present  season,  353  have  been  let  on  and  paid  for,  lear- 
ing  a  balance  of  65  etill  remaining  off  which  have  not  been  paid. 

A  large  portion  of  the  amount  due  for  water  rates  is  from  new 
takers,  added  since  the  annual  assessment  was  made ;  also  some 
contested  bills,  now  being  considered  by  the  Board;  also  bills  due 
from  parties  having  fountains,  &c.,  the  rates  for  which  have  not 
been  determined. 


STATEMENT 


9,695  FnmUies. 
1,244  Hand  Hose. 
777  Private  Stables. 
252  Stores. 

86  Stationary  Engines. 

50  Saloons. 

46  Offices. 

30  Meat  Markets. 

30  Barber  Shops. 

29  School- houses. 
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S5  Boarding  HouBes. 
SI  Blackfimich  Shops. 
17  Bake-housee. 
16  College  Buildinga. 
16  Soap  MaDU&ctories. 
14  Green -1 10  use  s> 
14  PubUc  Halle. 
12  Livery  Stables. 
12  Cbarches. 
11  Fish  Markets. 

9  BUUard  Halls. 

9  Lodging  Houses. 

9  Coal  Wluirvea. 

8  Horse  Railroad  Stables. 

8  Club  Booms. 

8  Banks. 

7  Machine  Shops. 

7  Furniture  Manofitctories. 

6  Lumber  Wharre*. 

6  Cow  Pastures. 

6  Stone  Yards. 

6  Marble  Works. 

6  Engine  Houses. 

5  CarfKrntcra'  Shops. 

5  Police  Stations. 

5  Harness  Shops. 

5  Planing  MiUs. 

6  Niu*series. 

5  Carriage  Manufactories. 

5  Plumber  Shops. 

5  Bacon  Works. 

4  Public  Houses. 

4  Paint  Shops, 

4  Iron  Foundries. 

4  Book  Binderies. 

4  Photograph  Booms. 

4  Slaughter  Houses. 
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^H 

4  Cooper  Shops.                           ^^^| 

^^H 

4  Post-offices.                               ^^1 

^^H 

3  Printing  Offices.                         ^^M 

^^H 

3  Cigar  Manufactories.                   ^H 

^^H 

3  Steam  Railroad  Depots.              ^^H 

^^H 

3  Steam  Bailroads.                          ^H 

^^H 

3  Box  Manufactories.                     ^H 

^^H 

3  I.  0.  0.  F.  Halls.                     ^H 

^^1 

3  Aquariums.                                ^^| 

^^^^ 

3  Lard  Works.                               ^^1 

^^^^^^H 

2  Glass  Works.                             ^H 

^^^^^H 

2  Confectionery  Manufactories.    ^^^| 

^^^^^^H 

2  Organ  Factories.                           ^^^| 

^^^^^^H 

2  Tin  Ware  Manufactories.          ^^M 

^^^^^^1 

2  Club  Stables.                              ^H 

^^^^^H 

2  Tallow  Factories.                         ^^M 

^^^^^^H 

2  Private  Schools.                         ^^M 

^^^^^^H 

2  Laboratories.                              ^^^| 

^^^^^1 

2  Masonic  Halls.                           ^H 

^^^^^^H 

2  City  Stables.                               ^H 

^^^^^^M 

2  Libraries.                                    ^^^H 

^^^^H 

2  Stereotype  Foundries.                ^^^| 

^^^^^^B 

2  Boiler  Manufactories.                  ^H 

^^^^^^B 

2  Laundries.                                    ^^H 

^^^^^B 

2  Spring  Bed  Manufactories.          ^^H 

^^^^^B 

2  Sausage  Manufactories.                ^H 

^^^^^^H 

2  Potteries.                                       ^H 

^^^^^1 

1  Bnisb  Manufactory.                     ^H 

^^^^^H 

1  Cider  Refinery.                             ^H 

^^^^^^^ 

1  Chemical  Works.                            ^H 

^^^^^B 

1  Ice  Tool  Manufactory.                 ^H 

^^^^^H 

1  Coffin  Manufactory.                      ^H 

^^^^^^H 

1  Fruit  Preserving  Company.        ^^H 

^^^^^^H 

1  Cattle  Yard.                               ^^H 

^^^^^H 

1  Almshouse.                                 ^^H 

^^^^^^H 

1  Brass  Foundry.                             ^^B 

B 

1  Botanic  Garden.                         ^^^H 
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Brick  Yard. 

Currier  Shop. 

City  HaU. 

K.  of  P.  Hall. 

Gty  Wharf. 

Cemetery. 

Drain  Pipe  Manufactory. 

Distillery. 

G.  A.  R.  Hall. 

Gas  Works. 

Gymnasium. 

House  of  Correction. 

Lead  Pipe  Works. 

Museum  of  Comparative  Zoology. 

Lobster  House. 

Last  Factory. 

Ice  Company. 

Hardware  Manufactory. 

Paper  Collar  Manufactory. 

Rolling  MiU. 

Sugar  Refinery. 

Swine  Yard. 

Grapery. 

Bleachery. 

Car  Wheel  Company. 

Frame  and  Moulding  Manufactory. 

Oiled  Hat  and  Clothing  Manufactory. 

Shoe  Manufactory. 

Milk  Shed. 

Freight  Depot. 

Conservatory  of  Music. 
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11,834  Faucets. 
2,909  Water  Closets. 
2,6(54  Wash  Bowls. 
1,511  Bath  Tuba. 
1,335  Wash  Tiihs. 
441  Slop  CioacM. 
88  Garden  Iljdrantfi  for  Hand  Hose. 
78  Yard  Hydrants  for  Family  Uao. 
13  Private  Fountains. 
9  Tumbler  Washere. 


Daring  the  year,  six  meters  have  been  applied,  and  six  remw 
from  the  premises  of  water  takers,  making  the  total  namber  i 
in  use  eighty-four.     They  are  attnclied  to  a  variety  of  maDufM 
uring  establishments,  as  follows :  — 


WHERE   ATTACHED. 

SDUt  or  HKTUa. 

|1D- 

■  Id. 

n». 

ilta, 

an. 

SlB- 

«k 

1 
x' 

8 

1 
1 

l' 
l' 

"l" 

'l' 
1 

'i' 

1 

'i' 

Bmman.  Shaw.  &  Co 

JtoDton  &  AlUiDT  R.  R.  Co 

Boston  Slsmning  MBnufActnring  Co. 

'l' 

1 

B.P.Clark  4  Co 

1 

I 
1 

CimbridgB  Ga.  Light  Co 

CunbridgB  Smmpuig  Co 

l' 

1 
1 

1 
i' 

1 

1 

l' 

0.  0.  Puge  &  Co ; 

WATEB  WORKS. 
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81ZE  OF  METERS. 

WUbILb  AXIAUUJEU* 

fia. 

}iD. 

lin. 

Uln. 
1 

2  in. 

•  • 

1 

.     . 
1 

■     * 
1 
1 

*  . 

1 

.     . 

*  . 

*  * 
«     . 

1 

.     • 
1 
1 

2 

.    . 

*  . 
1 
1 

.    . 
1 
1 
1 

•  • 

•  • 

8 
1 

•  • 

•  • 

•  • 

3  in. 

4  In. 

Geonre  Woods  &  Co 

Georse  0.  Lidd  &  Co 

1 

House  of  Correctioii 

H.  O.  Hooffhton  &  Co 

1 

Hennr  Thayer  &  Co 

Hancock  &  Greely 

1 

H.  M.  Clark    .   ". 

1 

•          • 

Holjoke  House 

J.  P.  Squiie  &  Co 

1 

1 

John  wilsim  &  Son 

James  D.  Osbom 

John  Reardon  &  Sons 

1 
1 
1 

.      . 
1 

1* 

1 

J.  J.  Gray 

James  C.  DaTis 

. 

Leonard  Coz 

1 

Little.  Brown.  &  Co 

Jjow  &  Kniffht 

Mt.  Anbnm  Cemetery      ..... 

ICaimmi  fc  H^inlfn  -     r     ,     .     r     ,     t     . 

1 

Middlesex  Bleacheir 

1 

Memorial  Hall 

New  England  Glass  Co 

New  EnSand  Brick  Co 

O.  S.  Bullock 

1 

1* 

Oleomarffarine  Factory 

1 

Prospect  House 

BeTere  Sugar  Refinery 

ReTersible  Collar  Co 

SylTester  Tower 

1 

Soriwell  &  Co 

8.  M.  Cofran 

St  Bfary's  Church 

Theodore  Downing 

1 
2 
1 

2' 

Union  Glass  Co. 

1 

4 

Union  Railway  Co . 

.    ^ 

Woodbury  &  Co 

Welch,  Biffelow.  &  Co 

1 

•         • 

2 

1* 

Whittemore  &  Hale 

The  annual  inspection  of  all  water  fixtures  has  been  made  as 
i^uired  by  the  Gtj  Ordinance.  In  all  places  where  waste  was 
discovered,  it  has  been  stopped,  and  all  leaky  fixtures  have  been 
repaired. 

EespectfuUy  submitted. 


A.   F.  FIFIELD, 

Water  Rtgittrar. 
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REPOllT 


CONGERHIVO 


THE  ACCOUNTS  OF  THE  WATER  REGISTRAR. 


Iir  Caxbridob  Water  Boaed,      J. 
Jan,  29, 1875.  J 

The  Auditing  Committee  appointed  on  the   accounts  of      ™ 

Water  Registrar  for  the  financial  year  ending  Nov.   80,  18  ^*» 
herewith  submit  tlie  following 


REPORT : 

•  That  they  have  examined  the  vouchers,  books,  and  accounts       ^^ 
the  Water  Registrar,  and  find  that  the  same  are  correct. 


Respectfully  submitted. 

GEO.  P.  CARTER, 


SAMUEL  SLOCOMB  '  ^''"""'' 


a 


REPOUT 


SUPERINTENDENT  OF  THE  WATER   WORKS. 


3~o  Mi  Pmidait  of  the  CauiLri/lge  Walrr  Board:  — 

Dear  Sir,  —  I  ha*  the  honor  to  preaent  the  Ninth  Annual 
-Report  to  the  Water  Board  as  required  bv  the  City  Ordinance 
Concerning  the  Water  Works  of  the  City  of  Cambridge  and  the  use 
<*f"  Preah  Pond  water. 

Pond. 
The  pond  has  been  severely  taxed  the  past  snuimcr,  partly  on 
BOccunt  of  the  large  amount  of  water  used  for  watering  streets, 
^^hich  consumed  about  a  fourth  part  of  the  water  pumped  for  a 
Period  of  seven  months,  together  with  the  addition  of  new  takera 
^Ttt]  tlie  long-continued  drought  of  the  season,  which  has  reduced 
*he  water  about  ten  inches  below  the  lowest  point  ever  before 
**">served,  which  has  afforded  a  good  opportunity  to  remove,  as  fax 
^4  possible,  the  vegetation  within  the  border  of  the  pond. 


On  the  14th  of  August  the  new  pump  in  the  new  pumping 
*^Ui!ding  was  started.  This  pump  is  connectwl  with  the  new  48- 
^'"ch  conduit,  which  extends  into  the  pond  where  there  is  25  feet 
*'fepth  of  water,  enabling  us  to  pump  purer  water,  and  is  laid  5 
•^i^t  below  the  old  one,  which  has  been  removed,  as  it  was  partly 
**»»t  of  water.     Had  we  been  obliged  to  depend  on  the  old  conduit 

L«Or  a  supply  of  water  for  our  well-room,  we  could  not  possibly 

■■Mtve  supplied  the  City  this  summer. 


30  wati:r  works.  ^^^^B 

ForoB  Uain.  ^M 

A  30-mch  force  mnin  has  been  laid  from  the  new  pum ping-house 
to  tlie  reservoir,  which  diiplicatea  our  entire  pumping  facilities. 
We  have  now,  to  supply  the  City  with  water,  two  Duplex  Wnr- 
thington  Pumping  Engines,  of  a  daily  capacity  of  5, 000,000  gallons 
each. 

Beaorrolr. 

The  outer  wall  on  the  Walden  Street  side  has  been  slightly  dis- 
turbed by  frost,  and  may  soon  have  to  be  repaired.  The  banks 
and  grass  slopes  arc  in  excellent  condition ;  and  an  iron  fence  h»» 
been  erected  on  the  inside  stone  coping  around  the  reservoir,  to 
prevent  accident  to  children  and  visitors,  and  to  keep  dogs  froto 
ewimming  in  the  water.  • 

Distribution  Pipes. 

Quite  a  number  of  small  pipes  hnve  been  taken  up  the  present 
season,  and  pipes  of  larger  sizes  laid  instead.  These  pipes  have 
been  laid  by  the  day  instead  of  by  contract,  as  they  are  all  short 
lines,  where  parlies  have  petitioned  for  a  supply  of  water,  and  sub- 
scribed the  rates  required  by  the  Water  Board.  We  have  been 
compelled  to  change  the  location  of  a  number  of  lines  of  pipe  at  s 
large  expense,  where  they  came  in  the  way  of  sewers  in  progress 
of  building.  Permanent  men  are  employed  to  make  all  repairs 
and  put  in  all  service-pipes  from  the  street  main  to  cellars  of 
buildings,  in  accordance  with  the  regulation  of  the  Water  Board. 

Hydrants.  ^| 

A  large  proportion  of  hydrants  are  of  the  old  flush  pattern. 
Since  the  PMiuest  of  the  City  Council  was  made,  in  the  summer  of 
1873,  none  but  post  hydrants  have  been  put  in.  The  Boanl  has 
adopted  the  Boston  Machine  Co.'s  pattern.  We  have  been  very 
successful  with  them,  owing  to  the  good  and  careful  management 
of  the  Fire  Department.  That  they  are  the  best  hydrants  yet 
invented  there  is  no  donbt ;  and  the  best  proof  of  their  superiority 
is  the  adoption  of  them  by  the  Chief  Engineer  of  the  Fire  Depart- 
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It,  after  a  yery  careful  iiiTestigation  of  the  tncrita  of  all  kinds 
in  use  in  the  country.  All  Iijdrauts  are  in  good  working 
r,  and  continue  to  receive  our  close  attention. 

Drinking  FountoiDa. 
lie  drinking  fountnin  in  Harvard  Square  has  been  removed,  and 
of  a  different  pattern  substituted,  making  the  total  number 
They  are  located  as  follows :  — 
{forth  Avenue,  corner  of  V^'^alden  Street. 
Cambridge  Common. 

Barvord  Square,  opposite  the  etore  of  Alfred  Wood, 
Brattle  Square,  opposite  Brewer's  lilock. 
Atwood's  Corner,  junction  Cambridge  and  Hampshire  Streets. 
Cambridge  Street,  corner  Fifth  Street. 
Bridge  Street,  junction  of  Cambridge  Street. 
Third  Street,  between  Main  Street  and  Broadway. 
Hampebire  Street,  junction  Broadway, 
iroadway,  comer  Norfolk  Street. 
Jafayette  Square,  front  of  Universidist  Church. 
Central  Square,  opposite  the  store  of  J.  A,  Holmes  &  Co. 
Antral  Square,  opposite  the  store  of  D.  U.  Chamberlin  &  Co. 
Port  Washington, 
itnam  Avenue,  comer  Pearl  Street, 

Stand-Flpes  for  Street  Watering. 
Twelve  stand-pipes  for  street  watering  have   been  erecte<l  the 
,  making  the  total  number  now  in  use  thirty-three, 
sated  as  follows :  — 
Main  Street,  west  of  Quincy  Street. 
Korth  Avenue,  near  the  Common. 

,,     Forest  Street. 

,,     Beech  Street. 

,,     Day  Street. 
Concord  Avenue,  junction  Garden  Street. 
Meat  Univereity  Press. 
Innian  Street,  near  Broadway. 
Broadway,  comer  Winsor  Street. 
Columbia  Street,  near  Austin  Street. 
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Green  Street,  near  Western  Avenue. 
Cambridge  Street,  at  Atwood's  Comer. 
Cambriiige  Street,  near  Warren  Street. 
Gore  Street,  opposite  School-house. 
Otis  Street,  near  Third  Street- 
Junction  Bridge  and  Cambridge  Streets. 
Fifth  Street,  near  Thomdike  Street. 
North  Avenue,  near  Shepard  Street, 
Dana  Street,  corner  Chatham  Street. 
Brattle  Street,  comer  Sparks  Street. 
Broadway,  corner  Sixth  Street. 
Dublin  Street,  near  Fitchburg  Railroad,  for  filling  locomotn 

that  run  on  track. 
Broadway,  near  Third  Street. 
Western  Avenue,  near  Howard  Street. 
Third  Street,  near  Rogers  Street. 
Main  Street,  near  Portland  Street. 
Magazine  Street,  opposite  Warland  Street. 
Main  Street,  near  Hancock  Street. 
Ejrkland  Street,  near  Quincy  Street. 
Brattle  Street,  near  Fayenveather  Street. 
Brattle  Street,  near  Fresh  Pond  Lane. 
Cambridge  Street,  near  Winsor  Street. 
Mount  Auburn  Street,  near  Athens  Street. 
North  Avenue,  near  Spruce  Street. 


T^^^ 

Number  oT  Hi™ 

torus.            fl 

NonbcT  at  PIpca 

Wttb^ 

2 
1 

S2 
8 
2 

12 
868 

i.goe 

410 

25,488 

82 

i 

13 

868 

J 

AggresfliE 

417 

atm  ■ 

Tbo  total  number  of  supply  pipes  is  6,2.'i6. 
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NT  OF  LOCATION,  SIZE,  AND  NUMBER  OF  FEET  OF  PIPB 

LAID  lN-4874. 


IN  WHAT  STREET. 


••••■••■•••••••  •• 

&  Co.'s  yard 

rd  Four) 

rd  Four) 

irn  St.,  from  Brighton  St.  to  Potnani  Avenue  . 
im  St,  from  Brighton  St.  to  Putnam  Avenue  . 
im  St.,  from  Brighton  St.  to  Putnam  Avenue  . 
im  St 

urt 

ne.  Harvard  Square,  and  Brighton  Street  to 

bum  Street 

ne,  Harvard  Square,  and  Brighton  Street  to 
bum  Street 

fune 

nue 

rnue 

kin 


Diameter 

Feet  of 

in  Inches. 

Pipe. 

4 

48 

4 

180 

6 

884 

4 

195 

4 

160 

4 

180 

4 

176 

12 

795 

6 

778 

6 

580 

6 

260 

6 

557 

6 

18 

4 

182 

4 

160 

6 

60 

4 

50 

6 

415 

8 

1,010 

6 

407 

4 

64 

4 

1,284 

4 

180 

6 

108 

4 

270 

4 

250 

4 

265 

6 

16 

6 

26 

4 

570 

4 

200 

4 

190 

4 

148 

6 

275 

4 

100 

80 

12 

24 

2,112 

6 

274 

6 

275 

4 

26 

4 

151 

6 

228 

20 

1,620 

6 

110 

6 

60 

6 

78 

12 

285 

24 

180 

10 

75 

6 

106 

80 

2,200 

WATER  W0HK8. 
STATEMENT  OF  LOCATION,  SIZE,  bi.—  Cimti»md. 
IS  WHAT  8TBZET. 


Sixth     .     .  . 

Siith    .    .  . 

Samerset   .  . 

I'remaiit   .  . 

Trowbridge  ■ 

Tiifta     .     .  . 

WnterhouBB  . 

WeiideU    .  . 
WorChiugtOQ . 


Ash  Court 

BoardnisD 

Bridge .!'.;!!!!!!!!!.!..!! 

Bridge 

Brondwa; 

Cambridge . 

Cambridge  Common 

Fl»gg 

Front 

Gtrden 

Gore 

Gore 

Gore 

Hampshire ' 

Ilnrrard 

Ilastitigg 

Uolyoke 

J.  P.  Squire  ft  Co.'i  Tard 

J.  P.  Sqaire  ft  Co.'i  Yard 

Einuaird 

Lnwrenco 

Lincoln  (Ward  Foot) 

Lincoln  (Ward  Four) 

Linden  

Lowell 

Madiion 

Market 

Mead 

Mount  Auburn  Si.,  from  Brighton  St.  to  Putnam  Avenue  . 
Muiut  Auburn  St.,  tVom  Brighton  St.  lo  Putnam  Avenue  . 
Mount  Auburn  St.,  from  Brigbton  St.  to  Putnam  Arcuue  . 

Hunrue 

Murdock  Court 

Nortli  Avenue '    >    - 

North  Avenue 
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STATEMENT  OF  LOCATION,  SIZE,  &c.  ^  Continued. 


IN  WHAT  STREET. 

Diameter 
in  Inches. 

Number. 

I  Arenue 

8 

20 

8 

6 

4 

12 

16 

10 

6 

4 

24 

10 

6 

12 

6 

4 

6 

6 

6 

6 

1 

I  Arenue,  Harrard 
ant  Anbum  Street . 
1   Arenue,  Harvard 
ant  Auburn  Street . 
1  Arenue,  Harvard 
ant  Auburn  Street . 
ind    ...... 

Square, 

•  •        • 

Square, 

•  »        • 

Square, 

•  •        • 

and 
and 
and 

•        t 

Brighton 
1    •    .    . 
Brighton 

1        •        •        • 

Brighton 

»         •        •        • 

Street  to 
Street  to 

Street  to 

•    •    •    • 

2 
1 

2 

1 
1 

im  Avenue 

1 

im  Avenue 

1 

im  Avenue 

1 

im  Avenue 

2 

•voir  .    •    • 

6 

1 

1 

1 

1 

i 

1 

ont •.••••••••• 

1 

rbonse  ....•T«»tT.«.«*«t 

1 

lell 

1 

jr  ,     .     .    .    

1 

hington  .    . 

•        •        • 

•        •        • 

•        • 

•        «        • 

•    •    •    • 

8 

BLOW-OFF  PIPES. 


IN  WHAT  STREET. 


a 

>>urt 

e 

:Iine 

t  Auburn  St.,  from  Brighton  St.  to  Putnam  Avenue  . 

Avenue,  Harvard  Square,  and  Brighton  Street  to 

ant  Auburn  Street 

bridge 


Diameter 
in  Inches. 

Number. 

H 

1 

u 

1 

H 

1 

H 

1 

1* 

1 

H 

1 

U 

1 

6 

2 

6 

1 

U 

1 

u 

1 
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RECAPITULATION. 
SJtUftft Saincb. 


13    „ 
10   „ 


^^^^                             WATER  WORES.                                                      ^H 

H                                   STATEAIENT                                             ^M 

H          OF   STOCK    ON   HAND    EXCLUSIVE    OF   TOOLS    AT   SHOP.                         ^H 

^1                                      GalTaniKed  Pips.                                                 ^H 

^wO  feet  2-inch. 

COO  feet  {-inch.                                    ■ 

Htoreetli-inch. 

300  feet  |-incli.                                     H 

P,0OOfeetli-inch. 

100  feet  i-incli,  rubber-coated.           H 

r  eOOfeetl-incfa. 

1 

1                                 Pittlnga  for  Service  Pipes.                                         J 

1     11  l-inch  hose  bibbs. 

80  2-inch  T'l. 

•      n  J-bcK  hose  bibbs. 

45  2  X  U-inch  T's. 

65  i-inch  comprcasion  bibba. 

40  2  X  U-inch  Ts. 

20  IJ-inch  screw  cocks. 

30  If  inch  T's. 

^2  1-inch  screw  cocks. 

40  li  X  lj-i"ch  T's. 

^0  i-inch  screw  cocks. 

30  IJ  X  1-inch  T.. 

11  I-inch  sidewnlk  cocks. 

20  1}  X  }-i»"l'  T's. 

l2Cj.inch  sidewalk  cocks. 

80  IJ-inch  T's. 

"5   l-inch  M.  &   F.  cocks  for 

40  1|  X  1-inch  Ta. 

cement  pipe. 

25  4  X  finch  T's. 

8  |-tnch  garden  hydrant  cocks. 

80  1-inch  T's. 

6  li-ineli  blow-off  cocks. 

250  finch  T's. 

"  3J-inch  corporation  cocka. 

275  J  X  i-inch  T's. 

20  I-inch  corporation  cocks. 

40  J-ioch  T's. 

6  2-Inch  cocks. 

2  2-inch  elbows. 

6  If  inch  oocks. 

70  U-inch  elbows. 

H  1-inch  cocks. 

80  1  i-inch  elbows. 

"  2-inch  stop  and  waste  cocka, 

100  1-inch  elbows. 

^  1  i-inch  stop  and  waste  cocka. 

38  i-inch  elbows. 

*  1  i-inch  slop  and  waste  cocks. 

25  1-inch  elbows. 

■*  1-inch  stop  and  waste  cocka. 

75  1-incli  street  elbows. 

1  ^-inch  stop  and  waste  cocks. 

95  finch  street  elbows. 

'2   5-nchl,o.e„i,,pk.. 

'OO   l-Inch   .oUer  nipples  and 

80  2-inch  couplings. 

90  li-ineh  couplings. 

a  Mniona. 

12  li-inch  couplings. 

^K*e  hjdrant  slop  and  wastes. 

420  1-inch  couplings. 
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30  i-inch  couplings. 

250  |-inch  socket  ends. 

300  i-inch  couplings. 

15  garden  hydrants. 

15  1-incIi  air  chambers. 

6  2-inch  nipples. 

20(5  i-inch  air  chainbcrB. 

50  li-inch  nipples. 

150  J-inch  air  chambers. 

50  IJ-inch  nipples. 

2  2-inch  unions. 

50  1-inch  nipples. 

25  li-inch  unions. 

30  i-incli  nipples. 

30  l^inch  unions. 

50  i-inch  nipples. 

20  1-inch  unions. 

6  2-inch  plugs. 

25  f-inch  unions. 

G  li-inch  plugs. 

10  i-inch  unions. 

10  li-inch  plugs. 

50  1-inch  clips. 

12  1-inch  plugs. 

90  3-inch  clips. 

20  3-inch  plugs. 

40  ^-inch  clips. 

15  i-inch  plugs. 

20  2-inch  crosses. 

20  2  X  li-inch  bushings. 

8  2  X  li-inch  crosses. 

24  2  X  U-inch  bushings. 

2  2  X  U-inch  crosses. 

12  2  X  1-inch  bushings. 

12  2  X  1-inch  crosses. 

15  2  X  i-inch  bushings. 

12  1  J-inch  crosses. 

10  li  X  IJ-inch  bushings. 

12  l|  X  li-i"ch  crosses. 

14  li  X  I'iticli  bushings. 

20  4  X  l-'i"'''  crosses. 

12  lix  i-inch  bushings. 

30  4  X  3-inch  crosses. 

17  U  X  1-inch  bushings. 

2^  IJ-inch  crosses. 

12  1^  X  i-inch  bushings. 

20  l\  X  1-inch  crosses. 

30  1  X  3-ineh  bushings. 

20  ij  X  |-inch  crosses. 

25  i  X  i-inch  bushings. 

12  1-incli  crosses. 

80  1-inch  lock  nuts. 

15  1  X  J-incIi  crosses. 

100  i-inch  lock  nuts. 

12  |-inc!i  crosses. 

40  J-inch  lock  nuts. 

MisoeU 

^^^^^H 

50  ions  old  junk. 

bnnd-pump.  -^^^^^H 

4  woyons. 

1  thawing                     ^^^^^B 

2  hnnd-carta. 

1  large  boom  derrick.            ^H 

S  horses. 

2  tons  lend.                             ^H 

3  sets  harnesses. 

2  barrels  clay.                         ^H 

1  pung. 

200  pounds  liemp  packing.    ^H 
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Stock  at  Pipe  Yard, 


48-inch  pipe, 
s  36-inch  pipe. 
8  30-inch  pipe. 
18  24-inch  pipe. 
8  20-inch  pipe. 
:hs  16-inch  pipe. 
:h8  12-inch  pipe. 
:h8  10-inch  pipe. 
18  8-inch  pipe. 
:h8  6-inch  pipe. 
IS  4-inch  pipe. 
L2-inch  cross. 
[0-inch  crosses. 
5-inch  cross. 
L  2-inch  crosses. 
)-inch  cross. 
1  cross. 

1 0-inch  crosses. 
6-inch  crosses. 
1-inch  crosses. 
5-inch  crosses, 
•inch  crosses, 
•inch  crosses. 
I  crosses. 
I  sleeves. 
1  sleeves. 
1  sleeves. 
1  sleeves. 
3h  sleeves. 
1  sleeves, 
sleeves. 
1  sleeves. 
1  sleeves. 
1  clamp  sleeves. 
1  clamp  sleeves. 
1  clamp  sleeves. 


2  8-inch  clamp  sleeves. 
1  6-inch  clamp  sleeve. 

1  30-inch  ^  bend. 

2  24-inch  i  bends. 
1  24-inch  ^  bend. 

1  24-inch  ^^  bend. 

2  16-inch  ^  bends. 
2  12-inch  i  bends. 
10  10-inch  ^  bends. 
12  6-inch  ^  bends. 
12  6-inch  i  bends. 

2  16  X  6-inch  blow-offs. 
1  20  X  6-inch  blow-off. 
10  hydrant  pipes. 

1  24-inch  T. 

1  24  X  12-inch  T. 

1  24  X  8-inch  T. 

3  24  X  6-inch  T's. 

1  20.inch  T. 

3  20  X  12-inch  T>. 

4  20  X  6-inch  T's 
8  16  X  6-inch  T's. 

2  12-inch  T's. 

7  12  X  6-inch  T's. 

3  12  X  4-inch  T's. 
1  1 2  X  8-inch  T. 
24  10  X  6.inch  T's. 
1  10  X  4-inch  T. 

1  8  X  8-inch  T. 

4  8  X  6.inch  T's. 
1  8  X  4-inch  T. 
10  6  X  4-inch  T's. 
16  4-inch  T's. 

1  24  X  10-inch  reducer. 

1  20  X  12-inch  reducer. 

2  16  X  6-inch  reducers. 
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3  12  X  10-incli  reducers. 

1  16-inch  gate. 

2  12  X  S-inch  reducers. 

3  12-incb  gales. 

3  10  X  8-ineIi  rediicera. 

8  10-inch  gatea. 

3  10  X  6-iiich  reducers. 

2  8-inch  gates. 

1  8  X  6-inch  reducer. 

6  6-inch  gates. 

9  6  X  4-iiicli  reducers. 

G  4-inch  gates. 

4  4  X  3-incli  reducers. 

1  4-inch  meter. 

1  12-inch  cap. 

1  IJ-inch  meter. 

8  lO-inch  caps. 

3  li-inch  meters. 

5  6-inch  caps. 

4  1-inch  meters. 

10  4-incli  caps. 

6  |-inch  meters. 

8  10-inch  offsets. 

2  large  frames  and  corcrs. 

34  G-incli  oflsets. 

6  frames  and  covers. 

9  4-inch  offaeta. 

12  small  frames  nnj  corcrs. 

24  6-inch  olfdets,  double. 

Stock  at  Engine  Honae.                                 H 

1,059  tona  of  coal. 

25  gidlons  lard-on.                   ■ 

1  bale  cotton  waste. 

5  gallons  kerosene  oil.               H 

30  pounds  Mnrtin'a  pnctting. 

1  rotary  pump.                         H 

30  gallons  cjlinder  oil. 

And  all  the  requisite  tools.      H 

Finally,  the  following  officers  and  men's  services  arc  require! 

llie  maniigement  of  the  Works :  — 

Id  Office  at  Citr  HaU. 

1  Water  Registrar. 

1  Assistant  Clerk. 

1  Inspector  of  fixtures,  bill  distributor,  &c. 

On  the  General  Haaagemeat  and  Work. 

1  Superintendent. 

3  Foremen. 

7  Permanent  men  employed  as  jointers  and  repairers. 

At  Pumping  Works. 

I  Engineer. 

1  Aaaistanl  Engineer. 

2  Firemen. 

WATER  WORKS.  31 

Two  horses  owned  by  the  City  are  constantly  used  on  the  work. 

^hen  a  large  number  of  men  are  employed  by  the  day  in  laying 

long  lines  of  large  main  pipes ,  none  are  hired  but  those  who  reside 

ui  Cambridge,  whose  duty   it  is  to  work  in  harmony  with  each 

other  and  for  the  good  of  all  concerned,  under  the  direction  of 

the  Water  Board. 

Bespectfully  submitted. 

S.  W.  DUDLEY, 

Superintendent. 
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THE     CITY    COUNCIL, 


REPORTS  OF   THE    REGISTRAR    AND    SUPERINTENDENT, 
AND    OTHER   DOCUMENTS, 


FOR  THE  YEAB  1878. 


BOSTON : 

ALFRED   MUDQE   i.   SON,    Primtbrs, 

31  School  Strket. 

1876. 
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REPORT 


CAMBRIDGE    WATER     BOARD. 


To  the  cay  Counefl  of  the  Ctty  of  Cambridge: 

Im  accordance  with  the  requii-ements  of  the  City  Ordinance, 
the  Cambridge  Water  Board  herewith  submits  to  you  its 
Eleveoth  ADuiial  Report. 

I  Cost  of  the  Works. 

Net  cost  of  the  Water  Works  Nov.  30,  1874, 
as  per  last  year's  report  . 
Elxpei 


:pended  for  extension  account  during  the  yeai- 
ending  Nov.  30,  1875      ....         153,170  67 
Making  total  coat  Nov.  30,  1875     .  .  .     11,552,567  20 


Previous  to  June  30,  1875,  the  sum  of  $180,100  was  taken 
from  the  Sinking  Fund  and  appropriated  to  the  payment  of  a 
like  amount  of  the  City  Water  Debt,  and  these  two  accounts 
will  now  stand  as  follows :  — 

Amount  of  Water  Debt  representing  the  cost 

of  the  Water  Works  as  above           .         .  11,552,567  20 

Less  amount  of  Water  Debt  paid    .          .          .  180,100  00 

Leaving  amount  of  Water  Debt  unpaid  .         .  $1,372,467  20 


Amount  of  Sinking  Fund 
8  payment  on  Water  Debt  . 


$314,429  21 

180,100  00 


VATGR   BOABD. 

This    balance    of  Sinking   Fund  remaining,  / 

deducted   from  the   unpaid  Water  Debt, 
leaves  the  net  cost  of  the  Water  Works,    $1,238,137  89 


$153,634  27 
138,880  37 
$14,753  90 


Comparative  Kecelpts. 
Receipts  for  Water  Eates  for  the  year  ending 

Nov.  30,  1874 

Boceipts  for  the  year  ending  Nov.  30,  1875     . 
Showing  decrease  for  the  year  1875 

This  is  the  first  year  in  the  history  of  the  Water  Works  whea 
the  receipts  of  the  current  year  have  not  exceeded  those  of  the 
previous  year.     It  is  aecouiited  for  as  follows :  — 

1.  We  have  put  in  a  less  number  of  new  supplies  than  usual 
the  past  year. 

2.  Many  bouses  are  vacant  and  manufacturers  are  doing  lesa 
business,  and,  consequently,  use  less  water. 

3.  And,  principally,  because  the  water  rates  due  from 
City  have  not  been  passed  to  our  ci'cdit, 

There  is  due  the  Water  Works  from  the  City,  on  the  basi 
on  which  our  water  bills  have  been  made  out  and  paid  heretc 
fore,  as  follows :  — 


Amount  due  on  supply  account    . 

Water  liates  for  1873 

..  t.  .,    1874 

"    1875 


Total 


$2,681  19 
3,929  04 
6,804  6C 

27,915  90 


Memo.  —  We  are  informed  that  since  November  30,  the  clos-  - 
of  our  year,  the  City  Council  has  amended  the  Ordinance  or 
Water  Rates,  making  special  rat«s  for  water  furnished  for  watei^ 
ing  streets,  and  for  hydrants.  If  the  above-named  bills  ar—r 
settled  on  the  new  rates,  the  above  amount  will  be  cut  down  tz: 
$19,813. 9G,  being  a  reduction  of  $21,510.77. 

Statement  showing  the  entire  transactions  in  brief  on  accouc^ 
of  the  Water  Department  for  the  year  ending  Nov.  30,  18 
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Received. 
tAmount  of  appropriation  for  exteusiou 
|From  water  rates       ..... 

supply  account,  and  shutting  off  and  Icttin 
on  water      ..... 
rom  rent  of  house  ..... 
interest  on  Sinking  Fund  to  June  30 

"  current  account 

accrued  interest  on  bonds  sold 


Expended. 
extension  account        .... 
care  and  repairs  .... 

supply  account   ..... 
••     interest  on  Water  Debt  to  June  30,  1875 
*  *     unexpended  appropriation   . 
^ftlance  showing  gain  in  1875     . 


nco.ooo  00 

138,880  37 

8,439  21 

150  00 

16,955  21 

2,568  99 

1,448  83 

«328,412  61 

tl53,170  67 

28,651  77 

12,498  59 

85,404  00 

6,829  33 

41,888  25 

•328,442  61 

The  following  table  will  show  the  comparative  rainfall  and 
igbt  of  water  in  the  pond  during  the  years  1874  and  1875  :  — 


Bet™  high- 

BdIoo  high- 

Inch... 

Idchi. 

Inthii, 

Ft^'S^U. 

December,  187* 

iM 

1.60 

3C.fi2 

e(^ci9 

■Jannnry.       1876 

3.28 

3.ii2 

Sl<i2 

y-ebru.rj.       ■• 

iA2 

3.S4 

1.411 

8  10 

£9. 

■t.BM,' 

G.30 

4T3 

27.23 

8.50 

3.08 

e0  88 

3.87 

G.GO 

ss.no 

Jniy,' 

2.6* 

S.88 

33.75 

^tiBUSl, 

6.8S 

ceo 

85.37 

6   ■■    0| 

**«?pu-mber,     " 

1..'.2 

SIG 

45  88 

»Sov.n,lir,     •■ 

2.33 

(.86 

69.62 

6   *■    91 

L       ToUl 

*l.87 

fit. 40 

L 

■ 

■ 

■ 

I 

1 
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It  will  be  Been  by  this  table  that  there  were  9.59  inchea  of 
rainfall  in  1875  more  than  iu  1874,  and  the  wat«r  in  the  poad 
reaiaiued  withiu  one  halt'  inch  at  the  close  of  the  year  where  it 
was  in  the  beginning.  By  reference  to  the  Siiperint<?ndent"9 
Report  it  will  be  seen  that  we  pumped  in  1875,  992,247,000 
gallons,  while  in  1874  we  pnmped  839,183,100,  showing  excess 
in  1875  over  1874  to  l>e  153,063,900  gallons.  This  excess  can 
nearly  all  be  accounted  for  by  the  extraordinary  demands  made 
on  lis  last  winter,  and  has  been  supplied  by  the  increased  rain- 
fall, and  also  by  considerable  wnt^^r  which  has  found  its  way 
into  the  pond  from  Wellington  lirook  and  Little  Pond,  through 
the  new  conduit  and  otherwise. 

The  following  statement  will  show  the  cost  of  the  Wal 
Works  and  their  progress,  financially,  up  to  the  present  time :  — 
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The  following  table  will  show  the  progress  of   the  Wate^^* 
Works  in  reference  to  the  Water  Supply :  — 
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WATER   BOAHD.  7 

Tt  will  be  seen  hy  this  table  that  the  daily  average  amount  of 
■Water  we  have  furnished  each  supply  has  been  41!)  gallons 
through  eleven  years,  while  for  the  past  five  years  it  has  been 
but  362  gallons ;  a  decided  gain  in  this  direction. 

In  our  last  Report  we  said  we  should  ask  for  an  appropriation 
■'to  enable  us  to  do  the  following  work :  — 


r  '' Firat.  —  To  connect  Fresh,  Little,  and  Spy  Ponds  by  a 
suitable  conduit,  to  make  available  the  water  supplied  from 
these  sources. 

"  Second.  —  To  clean  out  the  borders  of  Fresh  Pond  near  our 
pamping  works  where  the  bottom  of  the  poud  becomes  exposed 
at  low  water. 

"  Tfiird.  — To  layaome  more  main  pipes,  as  hereinbefore  more 
fully  set  forth. 

"  Fourth.  — To  provide  suitable  buildings  t«  accommodate  our 
engineers  aud  firemen,  whom  we  are  obliged  to  employ  about 
the  Works  all  the  time,  and  who  should  be  ou  the  ground, 
'vhere  their  services  can  be  commanded  at  all  times  night  and 
<]ay." 


Upon  examination  it  W!^^  found  that  our  right  to  take  the 

waters  of  Wellington  Brook  and  Little  and   Spy  Ponds   was 

only  by  implicntion,  and  not  by  a  clear  aud  undoubted  grant 

from  the  Legislature.    This  being  so.  it  was  deemed  best  before 

any  work  was  done  to  connect  these  sources  of  supply  that 

^application  should  be  made  to  the  Legislature  for  the  express 

;bt  to  do  so.     Application  was  therefore  made  in  due  form. 

Bid  we  were  smnmoned  several  times  to  appear  before  the 

nmittee  having  it  in  charge,  and  show  why  we  wanted  the 

Our  necessities  in  the  case  were  made  so  plain  that, 

though  we  met  some  opposition  from  Belmont  and  Arlington 

larties,  and  some  from  the  ice  interests,  yet,  after  a  full  and 

exhaustive  examination  of  the  whole  matter,  the  Legislature 

granted  us  the  following  Act  uuder  which  we  proceeded  with 

Khe  work:  — 
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To  PBonoi  A  ynRTDRm  BcrrLT  or  Water  pob  the  Citt  or  GAuutinot. 
Beit  enacted,  etc.,  as  follovia: 

Section  1,  The  City  of  Cambridf;e,  for  the  puqiose  of  supplying  said 
city  and  the  inhabitjints  thereof  with  pure  water  for  the  Dxtinguishment 
of  flres,  for  domestic  and  other  purposes,  may  lake,  hold,  nod  convey  into 
and  through  said  city  the  waters  of  Spy  Pond,  in  the  town  of  Arlington, 
and  of  Little  Pond,  in  the  town  of  Belmont,  and  of  Wellington  Brook,  in 
said  Belmont,  and  the  waters  that  flow  into  said  ponds  or  brook,  or  either 
of  them;  may  connect  the  same  or  any  part  thereof  with  Fresh  Pond,  and 
may  take  and  hold  by  purchase  or  otherwise  Hueh  land  on  and  around  the 
margin  of  said  ponds,  including  Fresh  Pond,  not  exceeding  live  rt)ds  in 
width,  as  may  be  necessary  for  the  preservation  and  purity  of  said  waters, 
and  may  also  take  and  hold  in  like  manner  such  lands  as  may  be  necessary 
for  erecting  and  mnintaining  dams  and  reservoirs,  and  for  laying  and 
maintaining  conduits,  pipes,  drains,  and  other  works  for  collecting,  con- 
ducting, and  diatributing  said  waters  into  and  through  said  city  either  by 
the  way  of  Fresh  Pond  or  otherwise:  prooidtd,  fiowever,  that  said  city 
shall  not  hereby  acquire  any  right  to  take  ice  from  either  of  said  ponds,  or 
to  take  land  upon  which  any  building  or  machinery  is  now  erected,  or 
which  is  used  in  connection  with  such  building  or  machinery  for  the  pur- 
pose of  storing  ice  or  for  convenience  in  cutting,  storing,  and  moving  ice, 
without  the  consent  of  the  owner  of  said  land  and  buildings  or  machincTy, 
and  shall  not  obstruct,  by  ditches,  buildings,  or  other  structures,  the  rights 
of  such  owners  in  the  cutting,  storing,  and'moving  of  ice,  except  so  far  at 
the  same  shall  result  from  the  raising  or  lowering  of  the  surface  of  the 
water  of  said  ponds,  or  either  of  them,  and  except  so  far  as  is  necessary  for 
the  presen-ation  of  the  purity  of  the  waters  of  said  ponds;  but  notliing  in 
this  Act  shall  be  construed  to  give  additional  rights  to  said  city  to  lower 
the  surface  of  said  Fresh  Pond  below  the  point  now  authorized  by  law. 

Sect.  2.    Said  city,  by  its  mayor,  shall,  within  sixty  days  after  taking  j- 

any  lands  for  the  purposes  of  this  Act,  file  in  the  registry  of  deeds  of  tfc" '' 

county  and  district  In  which  such  land  lies  a  description  of  the  Usd  ^ 
taken  as  certain  as  is  required  in  a  common  conveyance  of  land. 

Sect.  3.  Said  cily,  for  the  purposes  aforesaid,  may  build  aqueducts  bj 
maintain  the  same  by  any  works  suitable  therefor;  may  erect  and  main — 
tain  dams;  may  make  and  maintain  suitable  reservoirs;  may  make  nniL 
establish  such  public  fountains  and  hydrants  as  may  from  time  to  time  b^ 
deemed  proper,  and  may  change  or  discontinue  the  same;  may  regulates- 
the  use  of  water,  and  establish  the  price  or  rents  to  be  paid  therefor,  &ntK- 
collect  the  same  by  process  of  law.  Said  city  may,  also,  for  the  purposes 
aforesaid,  carry  its  pipes  and  drains  over  or  under  any  watercourse,  street.^ 
railroad,  highway,  or  other  way,  in  such  manner  as  not  to  obstruct  th^ 
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eane;  and  may  enter  upon  and  dig  up  auch  road,  street,  or  way,  for  the 
purpose  of  laying  down,  maintaining,  or  repairing  pipes  or  drains,  and  may 
do  anj  other  things  necessary  and  proper  in  executing  the  purposes  of  this 
Act. 

$ECT.  i.  If  said  city  enters  upon  and  digs  up,  for  the  purposes  afore- 
said, aiiy  road,  street,  or  way  whieh  is  outside  of  the  limitt  of  said  city,  it 
Bhall  do  so  under  the  direction  of  the  selettnien  of  the  town  in  whicli  said 
r-j^,  street,  or  way  is  located,  and  sliall  restore  s^d  road,  street,  or  way  to 
«a  good  order  and  condition  as  it  waa  in  before  such  digging  was  com- 
menced: and  the  work  shall  be  done  in  such  manner,  and  witli  such  care, 
as  not  to  render  any  road,  street,  or  way  in  which  such  pipes  are  laid 
nosAfe,  or  unnecessarily  inconvenient  to  the  public  travel  tbereon.  Said 
city  shall,  at  all  times,  indemnify  and  save  harmless  any  such  town  which 
13  liable  to  keep  in  repair  any  road,  street,  or  way  aforesaid,  against  all 
damages  which  may  be  recovered  against  it,  and  shall  reimburse  to  it  all 
expense  which  it  shall  reasonably  incur  by  reason  of  any  defect  or  want 
of  r«pair  in  such  road,  street,  or  way  caused  by  the  maintenance,  repairing, 
*>r  replacing  of  said  pipes,  or  by  reason  of  any  injury  to  persons  or  prop- 
cty  caused  by  any  defect  or  want  of  repair  in  any  such  pipes:  provided, 
that  said  city  has  notice  of  any  claim  or  suit  for  such  damage  or  injury, 
and  sn  opportunity  to  assume  the  defence  thereof. 

Sect.  5.  Said  city  shall  be  liable  to  pay  all  damages  sustained  by  any 
persons  or  corporations  by  the  taking  of,  or  injury  to,  any  of  their  land, 
■Water,  water-rights,  rights  of  way  or  properly,  or  by  the  constructing  of 
*ny  aqueduct,  reservoir,  or  other  works  for  the  purposes  aforesaid.  If  any 
tienon  or  corporation  sustaining  damages  as  aforesaid  cannot  agree  with 
*^d  city  upon  the  amount  of  said  damages,  he  may,  within  three  yeare 
^rom  such  taking  or  construction,  have  tbem  assessed  in  the  same  manner 
wa  b  provided  by  law  with  respect  to  land  taken  for  highways. 

Sect,  6.     All  the  rights,  powers,  and  authority  given  to  the  city  of  Cam- 

Iridge  by  this  Act  shall  be  exercised  by  said  city,  subject  to  all  duties, 

liabilities,  and  rcstrictjons  herein  contained  in  such  manner  and  by  such 

agents,  officers,  and  servants,  aa  the  city  council  stiall  from  time  lo  time 

^^^idain,  direct,  and  appoint. 

^■'  flECT,  7,     Whoever  wantonly  or  maliciously  diverts  the  water,  or  any 
^^trt  thereof  taken  or  held  by  said  city  pursuant  to  the  provisions  of  this 
act,  or  corrupts  the  same,  or  renders  it  impure,  or  destroys  or  injures  any 
dam,  aqueduct,  pipe,  conduit,  hydrant,  machinery  or  other  works  or  prop- 
erty held,  owned  or  used  by  siud  city  under  the  authority  and  for  the  pur- 
poses of  this  Act,  shall  forfeit  and  pay  to  said  city  three  times  the  amount 
of  the  damages  assessed  therefor,  to  be  recovered  in  an  action  of  tort;  and 
on  conviction  of  either  of  the  wanton  or  malicious  acts  aforesaid,  may  also 
be  punished  by  fine  not  exceeding  three  hundred  dollars,  or  by  imprison- 
ment not  exceeding  one  year  in  the  Kouse  of  Correction  in  said  county  of 
Middlesex. 
Sect.  8.    This  Act  shall  taJce  effect  upon  Its  passage.    ^Approved  JUay 
pl,lS7fiO 
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Account  of  Work  done. 


First.  —  During  the  year,  a  conduit  of  suitable  size  has  been 
conBtmcted   connecting   Fresti   Pond  with    Wellington   Brook 
and  Little  Poud,  giving  uu  direct  connection  with  them,  and  j 
control  of  the  water  furnished  from  these  sources,  and  indirectly 
through  Little  Pond   we  control  the  water  flowing  from   Spy 
Pond.     This  gives  ns  a  lat^e  amount  of  water  that  we  can  rely  I 
upon  to  reinforce  Fresh  Pond  when  it  is  necessary,  and  at  th«  1 
same  time  increascB  our  storage  capacity  by  the  area  of  about 
one  hundred  and  fifty-six  acres.  This  last  item  is  of  great  import — 
ance  to  us  where  our  capacity  to  catch  aiid  retain  the  wateK^- 
when  it  comes  enters  so  largely  into  the  value  of  our  wate^Hl 
supply.  

Second.  —  The  work  of  "  cleaning  out  the  borders  of  Fresl^H 
Pond  near  our  Engine-Honse  "  was  one  i-efiniring  a  largi 
lay  ;  and  wiiile  the  Water  Board  had  no  donbt  that  it  ought  (►■  Jo 
be  done,  it  was  thought  beat  that  the  City  Council  should  b-«i:*e 
invited  to  visit  the  pond,  and  their  views  ascertained  Iwforc  th.M=Ae 
work  was  commenced.  Tliis  was  done,  and  the  feeling  seeme*-*^**" 
mianimoiis  on  their  part  that  it  should  be  done  at  the  earhcsa-^^ixsl 
moment.  This  work  was  therefore  commenced  in  Septembe»^ -s^ki, 
and  has  been  continued,  when  the  weather  would  permit,  up  t*"  to 
this  time.  A  very  large  part  of  the  excavatmg  has  been  dorBi«^«ne 
already,  and  should  the  season  prove  favorable,  it  is  hoped  tht«.Miiwt 
it  will  all  he  completed  before  the  work  is  stopped.  The  pav-^^v- 
ing  of  the  banks  cannot  be  tiniehed  this  season,  as  it  is  noce8sar«r-^rv 
that  the  upper  part  of  the  banks  should  have  time  to  settle,  Aoz^^ad 
thus  this  work  cannot  be  completed  until  spring. 

Third.  —  During  the  year  the  following  main  pipes  have  be^^-  -^u 
laid  in  continuance  of  the  work  reported  last  year.  A  twent^_-^/- 
inch  through  Gi'con,  Sidney,  Front,  and  Osbom  Streets  t-  to 
Main  Street  at  Portland.  A  ten  and  twelve  inch  pipe  on  lla^.^*^ 
yard  Street.  The  laying  of  these  pipes  has  greatly  reinforc^^*! 
the  supply  of  water  in  those  portions  of  tlie  city  for  ordinal 
uses,  but  the  principal  advantage  has  been  the  increased  faelB 
ties  for  furnishing  water  for  the  use  of  the  Fire  Departmeu 
the  benefit  of  which  has  already  been  experienced. 
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Fourth.  —  At  the  date  of  our  last  Report  our  old  pump  waa 
in  New  York,  to  be  thoroughly  overhauled.  Since  then  it  has 
Iteeu  returned  and  set  up  in  its  place  in  the  new  engine-house. 
Such  alterations  were  made  as  wore  necessary  to  make  it  con- 
form in  appearance  to  our  uew  pump,  and  such  repairs  were 
made  as  to  make  it  practically  as  good  as  new.  We  have  now 
two  pumps  in  perfect  condition,  each  of  them  of  the  capacity  of 
J,OOi-l,000  gallons  daily  delivery,  and  they  are  supplied  with 
oleam  boilers,  feed-pumps,  and  all  other  needed  appliances  to 
cnsore  ua  a  complete  duplicate  pumping  power.  We  do  not  see 
llmt  any  further  expense  in  this  direction  will  be  required  for 
st'veral  years  to  come,  except  the  cunent  ordinary  repairs, 
ifhich.  from  our  past  experience,  will  be  very  small. 

Nothing  has  been  done  in  regard  to  providing  suitable  build- 
ings for  our  employees  at  the  engine-bouso,  as  other  thuigs 
which  seemed  more  important  have  claimed  our  attention  dur- 
ing the  whole  year. 

During  the  past  year  a  thorough  examination  and  inspection 
of  the  Water  Works  have  been  made,  all  the  fixtures  in  the  build- 
ings were  examined,  and  where  needed  repairs  were  made.    A 
full  report  of  tbo  particulars  connected  therewith  will  bo  made  to 
the  Water  Board  by  a  committee  who  have  the  matter  in  charge. 
The  result  of  this  examination  has  only  confirmed  what  was 
silready  known  :  that  is,  that  a  very  large  amount  of  water  is  lost 
all  the  time  by  wastage,  and  the  question  comes  up  again  and 
again:  Can  nothing  be  done  to  atop  it?     In  reply,  we  say,  Yes, 
it  can  be  done,  but  the  expense  of  doing  it  at  present  makes  it 
uaprncticablc.     Wo  find  that  in  countries  where  water  is  very 
scarce,  and  is  furuished  at  great  cost,  this  matter  has  received 
pi^tical  and  successful  attention,  and,  in  order  that  it  may  be 
"•"Ought  before  you  fairly,  we  herewith  give  you  extracts  from 
*''e  Report  of  Geo.  F.  Deacon,  Esq.,  Water  Engineer  for  the 
^'tj-  of  Liverpool,  England,  where  the  matter  of  wastage  of 
**^lter  has  been  treat<;d  with  more  success  than  anywhere  else 
'hjn  -lye  know  of.     We  are  indebted  to  the  Report  of  the  Cochit- 
'^^te  Water  Board  for  1874  for  this  paper,  and  we  commend  it 
^B^  ^our  careful  consideration. 
^B^t  will  be  noted  that  there  "  the  cost  of  water,  say  nlnepence 
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a  thousand  gallons,"  is  equal  to  $187.50  per  million  gallons; 
while  with  ns,  if  we  make  up  the  cost  in  the  usual  way,  hy  tak- 
ing tbo  cost  of  the  coal  wc  use,  and  adding  the  ordinary  expenw 
of  care  and  repair,  we  shall  fiud  the  cost  of  our  water  for  1875 
to  bo  less  than  $12  per  million  gallons.  It  will  thus  be  readily 
seen  that  what  might  be  a  good  and  economical  system  where 
the  water  costs  $187.50  per  million  gallons,  might  be  an 
expensive  and  useless  system  where  the  water  costs  only  $12 
per  million  gallons.  The  principal  advantiige  of  presenting 
this  experience  and  success  of  others  in  treating  the  subjec 
of  wastage  of  water,  is  to  show  you  that  it  can  be  done ;  and  i 
is  worth  something  to  know  what  we  can  do  if  the  necessity  i 
ever  laid  upon  us,  or  when  it  will  pay. 

While  we  present  the  experience  at  Livei-pool  as  the  oral 
real  successful  result  attained,  wo  are  not  without  hope  Hmm 
some  other  practical  way  of  reaching  the  subject  may  yet  ^ 
found.  In  a  former  Report  made  to  tliis  Board  wo  find  thci 
words,  which  seem  to  present  this  matter  in  a  concise  way :  "  - 
practicable  and  efficient  remedy  for  this  waste  has  not  be< 
discovored  and  applied,  so  far  as  we  know ;  a  meter  set  at  ea< 
supply  would  secure  pay  for  the  water  we  furnished,  and  proT 
ably  stop  nearly  all  the  waste,  as  people  are  not  likely  to  wa^ 
what  they  pay  for  directly ;  but  until  a  cheaper  meter  thaa 
now  ou  the  market  is  finished,  this  remedy  is  too  expensive*  i 
it  costs  more  than  the  disease."  Until  something  of  this  kinA 
presented,  we  know  of  no  better  way  than  to  continue  in  o' 
present  and  long  practised  course  of  enei^etic,  persistent  effo*^ 
in  the  management  of  the  Water  Works  in  order  to  attaijt  i 
beet  possible  practical  results. 


General  Remarks. 
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The  last  winter  was  one  of  unprecedented  severity  in  refcren* 
to  water  pipes,  both  in  the  streets  and  ou  the  premises  of  w»t^ 
takers.  In  some  streets  the  main  pipes  froze  solid,  while  hu^ 
dreds  of  our  customers  were  deprived  of  water  by  the  frccei* 
of  their  service  pipes.  Every  means  known  to  us  was  used  ' 
make  this  difficulty  as  light  as  possible,  but  we  oould  not  h*> 
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our  owu  with  King  Frost  after  he  got  well  started.  The  oBect 
WHS  that  those  who  were  not  frozen  up,  fearing  they  would  be, 
commenced  a  general  system  of  letting  their  faucets  run  all  night 
III  keep  their  pipes  from  freezing.  This  remedy  generally 
proved  effectual,  but  it  caused  an  unprecedented  demand  on  us 
)r  water  to  supply  this  great  waste.  Although  we  are  now  draw- 
r  water  from  the  pond  through  the  iiew  pipe,  which  ia 
■ore  than  four  feet  lower  than  the  one  used  the  year  before, 
I  Bo  near  did  we  come  to  exhausting  the  power  of  the 
e  to  supply  us  by  the  falling  of  the  water  iu  the  pond,  that 
tbc  Board  authorized  preparations  to  be  made  to  pump  uito 
llie  pipe  as  a  last  resort.  Providentially,  the  heavy  rains 
(arlj-  in  the  spring  saved  ua  from  using  the  la^t  resort.  Tliia 
eiperieneo,  however,  fully  demonstrated  that  our  new  conduit 
just  completed  and  re acliing  other  sources  of  supply  was  not 
Ijuilt  a  clay  too  soon, 

Before  the  work  of  cleaning  out  the  pond  was  commenced, 
negotiations  were  made  with  the  "Tudor  heirs,"  in  regard  to  a 
fong,  low,  unsightly  piece  of  ground  reaching  from  Concord 
Turopipe  to  our  engine-house  lot,  and  lying  between  the  rail- 
road and  the  new  street  running  from  Concord  Turnpike  to  the 
« ngiiie-hou.se.  As  a  result,  the  "Tudor  heirs"  have  agreed  to 
convey  the  same  to  tlie  City  without  charge,  but  upon  the  condi- 
tion that  the  same  should  he  graded  up  and  kept  as  a  common, 
free  of  all  buildings,  thus  securing  a  free  and  unobstnicted  view 
of  Ihe  pond  from  Concord  Turnpike  to  the  new  depot  near  our 
«'igiiic-h»use.  As  this  was  the  most  favorable  place  of  any 
^Iiereon  to  deposit  the  material  taken  out  of  the  pond,  a  double 
*"ivjintage  has  been  thus  attained. 

Enough  has  already  been  done  to  show  that  when  the  work  ia 
*^<*Oipletcd  the  former  unsightly  and  filthy  slough  will  be  trans- 
'"iTned  into  a  cleanly  and  beautiful  place.  Indeed,  it  will  without 
*'"iibt  become  one  of  the  most  attractive  places  of  resort  in  our 
^'ty,  to  wliich  any  of  our  citizens  can  take  their  visiting 
*"*end8,  and  show  them  with  commendable  pride  where  our  City 
Sets  her  water,  which  will  be  in  great  contrast  with  our  former 
^tperience,  when  it  was  necessary  to  apologize  and  excuse  as 
**^8t  we  could  the  surroundings  of  our  Water  Works.     So  far 
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as  we  have  heard  any  expresBion  from  our  citizens  or  others  in 
regard  to  this  work,  it  has  lieenone  of  universal  commeudation, 
and  the  only  surijrise  is  that  we  have  not  done  the  work  Itefore.     j 
It  should   be  remarked   that  the    new  conduit  connecting  the     ' 
ponds,  and  the  work  of  cleaning  out  the  pond,  have  been  done 
under  the  supervision  of  our  City  Engineer. 

In  comparing  our  Water  Works  as  they  are  at  present  with 
what  they  were  eleven  years  ago,  when  the  City  bought  them, 
we  see  great  and  important  changes  have  taken  place.     Indeed^ 
they  are  to-day  practically  now  Water  Works  :  scarcely  a  ve&— 
tige  of  the  original  works  remain;  nearly  everything  has  bee-v 
rebuilt  or  superseded  by  something  adapted  to  our  present  ci^i 
prospective  wants.    Among  these  changes  may  be  noted  the  f(^~3- 
lowing:  — 

The  original  pnmps  have  I>een  outgrown,  and  Ihcy  are  bim.«- 
ceeded  by  new  and  larger  ones. 

The  old  engine-house  has  been  left  for  a  new  one,  miL«5e 
largo  and  commodious  enough  to  supply  oui-  wants  iq  that  dirt*o- 
tion  to  the  extent  of  our  present  water  supply. 

The  old  pipe  into  the  pond  has  been  taken  out,  and  a  ac>w 
one  put  down  of  larger  size  and  more  than  four  feet  deeper  in 
the  pond. 

The  old  pumping  main  has  been  taken  up,  and  two  new  ones 
of  largo  size  and  in  a  better  location  have  been  put  down. 

The  old  reservoir  has  been  rebuilt  almost  completely,  and  • 
new  one  built  alongside  of  it,  thus  duplicating  our  reseiToirs  ; 
and  in  connection  with  them  we  have  built  a  stand-pipe.  ** 
give  increased  head  to  our  water,  and  supply  the  high  groiu><i* 
of  our  city. 

New  distributing  mains  have  been  laid  from  the  reservoir  to 
all  parts  of  the  City,  of  large  size,  for  distributing  the  water, 
and  nearly  all  the  old  pipes  have  been  replaced  by  new  ou^* 
in  the  streets,  while  to  a  great  extent  the  supply  pipes  ha*"*     I 
been  renewed  by  putting  in  other  and  better  ones. 

During  the  past  year  the  new  conduit  has  Iwen  laid,  connc*^*" 
ing  us  with  other  sources  of  our  water  supply,  and  the  work  *'' 
cleaning  out  objectionable  material  fi-om  onr  pond  has  be^o 
well  commenced. 
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§Aa  we  now  took  oyer  the  works  they  eeem  almost  completed, 
►  fer  as  our  present  sourcoa  of  water  supply  are  concerned, 
and  but  little  remains  to  do  except  to  finish  up  the  work  already 
liegTin. 

We  enumerate  tlie  things  that  ae  it  seems  to  its  ought  to  he 

I   done  in  carrying  out  this  work  to  completion,  and  for  which  we 
shall  ask  from  you  an  appropriation  at  the  proper  time. 
Firsl,  —  Finish  up  the  work,  already  far  advanced,  of  clean- 
in*  out  that  part  of  the  pond  near  the  engine-house. 
Sfcond.  —  Clean  out  that  part  of  the  pond  known  as  Black's 
Nook,  where  our  new  conduit  enters  Fresh  Pond. 

Third. — Build  a  condurt  to  connect  Spy  with  Little  Pond 
al  its  outlet,  with  suitable  dam  and  gate-houses,  so  that  we  shall 
have  liill  control  of  the  water,  and  also,  by  so  doing,  improve 
»nd  take  possession  of  all  the  rights  granted  to  us  by  the  Legis- 
'atnre. 

Fourth. — Build  a  suitable  cottage  for  our  engineer,  using 
'be  materiid  of  our  old  engine-house  for  this  purpose,  which,_ 
'frith  tlie  lumber  we  sliall  hiivo  about  (ho  pond  when  the  clear- 
Hbg  up  is  done,  will  furnish  a  large  part  of  what  will  be  required. 
^■"Undoubtedly  other  things  will  he  found  necessarj-  in  the 
WErture,  to  improve  the  purity  of  our  water  and  increase  our 
t'^sonrccs,  but  at  present  the  above  enumerated  things  to  be 
clone  are  nil  that  our  immediate  wants  require, 

kFor  the  details  of  what  has  been  done  in  the  ordinary  prose- 
don  of  the  work  connected  with  the  Water  Works,  and  for 
e  present  condition  of  the  property,  and  accoimts  connected 
therewith,  we  would  refer  you  to  the  Reports  of  the  Registrar 
und  Superintendent  herewith  submitted. 

C.  W.   KINGSLEY. 
H.   L.   EUSTIS. 
J.  WARREN  MERRILL. 
SAMUEL  SLOCOMB. 
GEOllGE  P.  CARTER. 
GEORGE  F.  PIPER. 


Thb  engineer  has  the  honor  to  submit  the  following  static  "^ 
ment  of  tho  mcasurefi  which   have   been  adopted  for  the  [ 
veution  of  waete   nnd  tho  restoration   of  constant  service  - 
fourteen  districts  selected  fur  experimental  purposes :  — 

The   districts   in   question  extend  from  Byniui  Street   ! 
Scotland  Road  to  Hatton  Garden,  Key  Street,  and  Old  I 
Street,  and  from  Dale  Street  to  Burlington  Street.     They  cobc 
prise  5,403  houses,  and  a  population  of  31,000  pcreons. 

The  first  step  taken  in  each  district  was  to  attach  a  meter  t 
the  main  pipe,  in  order  to  measure  the  quantity  of  water  used -^^' 
readings  of  the  indexes  were  and  are  still  taken  at  6  A.  M.  nu  -^^ 
6  p.  M.  daily,  occasionally  during  the  night,  and  in  some  case^^^* 
hourly.     These  readings  foim  a  useful  and   interesting  recor-""^^*^ 
of  tho  varying  demands  upon  tho  water,  the  extent  of  wast^^^^' 
and  the  inBuence  of  operations  for  its  prevention.     After  coct^^" 
necting  a  meter  to  a  district,  the  conditions  of  supply  were  le^^  * 
unchanged  until  a  fair  average  had  been  obtained  of  the  c 
sumption  under  the  intermittent  system  ;  constant  service  wai 
then  introduced  and  contiimed  without  interruption  for  som. 
time;  these  preliminary  facts  Laving  been  placed  on  i-econ^^^' 
measures  for  the  prevention  of  waste  were  commenced,  and  th— ^^^ 
effect  of  each  operation  upon  the  consumption  noted.     Wastrr:^^ 
Water  Inspectors  were  sent  to  examine  carefiilly  and  describ*^* 
in  detail  all    the  pipes  and  fittings    in    every   house,  and  t>*3 
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rortain  the  number  of  inhabitants.  Night  luspectors  were 
mployedto  exutiiiue  for  external  iudicatioiis  of  waste,  and  by 
soiindiug  8top-cocl(3  to  discover  defects  in  pipes ;  the  defects 
reported  were  vigorously  followed  up,  and  uotioes  served  where 
repairs  devolving  upon  the  owners  or  occiipiei's  were  required. 
L  In  several  of  the  streets  special  exEiminations  of  the  sewers 
Iveremade.  and  contributed  materially  to  the  detection  of 
I  leakages. 

Tlie  first  efforts  to   diminish   waste   by  esternal   plumbing 

I  Work  were  made  in  connection  with  the   fixing  of  stand-pipes 

in  courts,  where  the  taps  were  inside  of  the  houses :  a  measure 

I  participated  in  by  the  Health  Committee  on  sanitarj-  grounds. 

I  The  aeparate  taps  were   disconnected,  the   old  and  gcnemlly 

rugit  and  defective  pipes  supplying  the  taps  were  taken  up, 

j  Mil  new  piping   was  laid   from  the  mains.      In  districts  such 

[  B  Henry  Edward  Street  and  Charters  Street,  where  courts  are 

lailDieroua,  the   action  produced  material  results;  but  it   was 

ifcund  that  branch  pipes  to  trough  closets,  and  to  front  houses 

"•djoining  the  courts,  whicli  had  not  been  interfered  with,  wore 

"instimtly  bursting,  and  it  became  necessary,  in  order  to  make 

'ae  work  in  the  courts  eliectual,  to  reuew  all  those  branches  so 

"s  to  clear  away  as  much  as  possible  of  the  old  piping.     This 

•^'ourse  has  since  Ijocu  pursued  systematically  wherever  stand- 

pipea  have  been  laid.     In  districts  where  courts  are  compara- 

^^^Bly  few,  the  alterations  in  connection  with   the  erection  of 

**und-pipes   had   very  little   infiuenco    in   reducing    the   con- 

^"inption . 

During  the  progress  of  these  works  frequent  leakages  were 
'liscovered  in  the  street  pipes,  both  of  lead  and  iron,  whidi 
throughout  the  districts  were  known  to  be  for  the  most  part 
**ld  and  shallow ;  it  was  obviously  important  to  place  the  cor- 
poration pipes  iu  a  sound  condition,  while  calling  upon  owners 
»nd  occupiers  to  repair  defects  upon  private  property;  an 
examination  was  tberefuro  made  of  all  the  lead  communication 
pipes,  and  where  necessary  they  have  been  taken  up,  and 
strong,  new  pipes  laid  at  a  proper  depth  from  the  surface, 
^hiie  in  several  streets  the  iron  pipes  have  been  entirely  rc- 
•**ed ;  at  the  same  time  stop-cocks  have  been  attached  to  each 
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lead  pipe,  so  that  the  supply  can  be  controlled  from  the 
and  the  water  at  once  shut  off  in  the  event  of  a  hrenklj 
Tery  little  inconveuienco. 

The  renewal  of  street  pipes  has  merely  been  the  col 
tion  at  a  pai-ticular  time,  and  the  systematic  perform 
works  whicli  must,  in  any  event,  have  been  carried  oi 
short  time. 

The  following  statement  shows  the  length  of  piping  tl 
and  laid  in  connection  with  the  work  already  described! 

Old  Ftp* 

In  connection  with  stand-pipes  in  courts  '"fUi"'' 

within  the  14  districts       .          .         .  •      39,267 

In  connection  with  stand-pipes  in  courts 

outside  the  14  districts      .          .         .  10,851 

In  streets,  relaying  service-pipes  .         .  14,934 

Total  lead  pipe    .          .          .         .         .  65,052 

The  first  item  includes  piping  to  trough  closets  and  b 
to  front  houses,  referred  to  above.  The  defects  Ib  til 
taken  up  were  numerous  ;  their  character,  and  the  gcnei 
dition  of  the  piping,  may  be  judged  from  tlie  specimooi 
have  been  preserved,  and  may  be  seen  at  the  engiueer'a 


^^OHT    DiSPECTlONS. 

Shortly  after  the  fixing  of  the  first  district  meter,  a  sy 
night  inspections  was  commenced,  and  proved  to  be  so  ] 
tive  in  the  discovery  of  leakages  that  it  has  been  coi 
until  the  present  time.  There  are  two  inspectors  engage 
the  night  duty,  and  they  report  an  average  of  15  cai 
night.  By  means  of  the  stop-cocka  they  are  enabled  ' 
even  a  slight  trickling  of  water  from  a  pipe  or  tap  at  a 
erable  distance.  One  inspector  and  two  laborers  ar 
employed  in  following  up  and  tracing  during  the  day  th 
thus  brought  under  notice.  So  far,  the  Night  Inspectdi 
been  confined  enlirely  to  the  test  districts.     The  folio 

•Full  particulars  of  the  cost  oT  tlicse  operations  were  f>lTeD  Inl 
!  Beer's  report  of  2t!it  Oct.  1873,  on  Ibc  expenditure  in  connectloD  < 
I  «rectloD  of  atomi-pipea,  sud  ihe  prerentlon  of  waste  water. 
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an  analysis  of  the  reports  received  from  them  up  to  the  Slst 
ultimo,  Tho  nature  of  the  defects  ia  given  as  ascertaiued  by 
iLe  subsequent  day  exaniiuatiotis  :  — 

Cocka 345 

Biill  cocks 103 

Wsfw-closets 223 

Pipes        .........  465 

Trough  water-cloaets           ......  56 

Taps  left  open  ........  85 

Sto])-cock8          ........  65 

Stand-pipes 100 

Hydrants,  ferrules,  plugs,  etc.   .....  61 

Meters      ...,•....  4 

Total 1,507 

8EWER   EXAMINATIONS. 

I  In  four  of  the  districts  where  considerable  waste  from  the 
Bet  pipes  was  believed  to  take  place,  useful  resulta  have 
Ben  obtaiaed  by  night  examinations  of  the  sewers.  When  the 
mtilation  and  cleansing  of  the  sewers  has  been  completed, 
■lyBtematic  and  periodical  examinations  may  be  made,  and 
there  is  no  doubt  such  a  course  will  lead  to  the  discovery  of  & 
great  deal  of  waste  which  now  takes  place  unperceived. 


nODSE-TO-HODiB  ENSPECTION. 

I,  Until  recently  two  inspectors  have  been  employed,  with  the 

isional  assistance  of  others,  in  house-to-house  visits  for  the 

oination  of  fittings  in  these  districts.     Keturoa   have  been 

ipured  which  show  the  number  and  character  of  the  various 

is  of  taps  and  fittings  in  every  house.    Where  slight  defects 

i  been   met  with,  the  inspectors  have  themselves  effected 

«ie  necessary  repairs ;  but  where  the  defects  have  been  of  a 

more  gerious  description,  the  usual  notices  have  been  served  on 

"leperBons  responsible. 

^  A  source  of  waste  deserving  of  special  mention  is  an  arrange- 
ttt  which  is,  unfortunately,  very  common  in  these  districts, 
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of  flushing  watcr-clodeta  by  means  of  a  simple  tap,  and  a  pi] 
laid  diroct  from  the  main  or  frum  a  supply  cistern  ;  scarcely  lesB 
objectionable  are  cisterns  cotitaioiiig  ouly  single  valves.  The 
taps  or  valves  are  frequently  left  open,  and  lar{je  volumes  of 
water  flow  to  waste.  Although  the  tenants  are  usually  careful 
to  close  the  taps  or  valves  when  the  inspectors  are  near,  no 
fewer  than  88  such  taps  have  been  found  open.  The  course 
adopted  has  been  to  cut  off  the  supply,  and  serve  a  notice  upon 
the  landlord  or  t«niint  to  provide  a  double-valve  cistern  uf 
approved  pattern. 

The  following  table  is  a  summary  of  the  defects  discoverefi 
by  the  NVaate  Water  Inspectors,  in  each  of  the  districts,  from 
the  time  of  fixing  the  meters  until  the  end  of  October :  — 
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HOUSE    METERS. 


In  order  to  ascertain  the  consumption  under  various  circum- 
stances, special  meters  have  been  attached  to  houses  of  differeat 
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classes,  and  the  resiilta  have  been  taliulated.     The  following 
instances  will  illiiHti-atc  the  value  of  the  proceeding  :  — 

A  meter  was  fixed  at  a  hoiiso  in  Great  Croashall  Street, 
sssefised  at  £25.  The  consumption  was  found  to  be  at  ihe  rate 
oflBgallous  per  head  per  day.  An  inspccliun  of  the  littings 
fM  made,  and  all  appeared  to  be  satisfaclury,  but  a  closer 
examination  resulted  in  the  disciivery  that  the  valvo  of  tlie 
*iiter-clo8et  cisrerii  (one  of  the  old  form)  was  out  of  order,  and 
that  water  was  flowing  almost  noiselessly  down  the  overflow 
pipe  into  the  drain.  The  leak  was  stopped,  a  new  cistern 
obtained,  and  the  consumption  reduced  to  7J  gallons  per  head 
per  day. 

In  Johnson  Street,  at  a  lodging-house  assessed  at  £10,  the 
consumption  was  found  to  be  very  variable,  ranging  from  70  to 
7  gallons  per  head  per  day.  This  variation  and  excess  were 
Wlributed  to  the  fact  that  the  water-closet  was  supplied  from  a 
ponimon  tap,  although  it  was  never  found  to  be  actually  open. 
The  landlord  was  requested  to  erect  a  proper  cistern,  did  so, 
■nd  the  consumption  at  once  became  steady  at  a  rate  of  about 
J2  gallons  per  head  per  day. 
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I[     In  connection  with  this  Biibjeel  rcference  may  be  made  to 
'^'etertf  recently  attached  to  three  blocks   of  offices,  outside  of 

'i**6  lest  district,  viz.  the  Queen's  Insurance  Buildings,  Walmer 

buildings,  and  Brown's  Buildings. 

The  first  readings  of  the  meters  showed  that  wat«r  was  being 

**sed  at  the  follon  ing  ratt* ;  — 
I  Queen's  Insurance  Buildings,  about  80  gallons  per  bead  per 

^■9sy.     Walmer  Buildings,  about  23  gallons  per  head  per  day. 
^^nrown's  Buildings,  about  32  gallons  per  head  per  day. 
^P    The   undue  consumption  appears   to  arise  chiefly  from  the 

Xirinals  and  water-closets.     On  examination  the  fittings  were 

found  to  be  generally  in  good  order,  but  of  a  very  wasteful 

character. 
^K     The  presence  of  tlie  inspectors   exercised  a  wholesome  influ- 
^Hmoe,  and  the  consumptiini  has  been  considerably  reduced,  but 


continues  to  be  far  more  than  it  ought  to  be.     The  aver^^ 

extending  over  41  days  has  been,  — 

In  Quoeii's  Insurance  Building,  21 J  per  head  per  day.  ■ 

In  Walmer  Buildings,  13     "     " 

In  Brown's  Buildings,  20J  "     " 

It  must  be  remembered  that  most  of  the  persons  included 
in  this  calculation  are  only  day  tenants,  and  cousume  water  at 
their  residences  in  addition  to  what  is  used  in  their  offices. 


RESULTS   OBTAINED   IN  TEST   DISTBICT8. 


1 

ed 
at 

pre-™ 


Having  given  an  outline  of  the  measures  adopted  for  the  pi 
vention  of  waste,  it  now  remains  to  show  their   effect  on  the 
consumption  of  water.     The  following  statement  gives  :  — 

1st.     The  quantity  used  per  head,  per  day,  under  the  old 
intermitted  system  of  eight  to  ton  hours'  daily  supply. 

2d.     The  quantity  used  when  the  districts  were  first  placed 
on  constant  service. 

3d.     The  present  consumption  with  constant  service, 

The  figures  arc  averages  of  several  days. 
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....,.„,„. 

FopDliSoii. 

F»ninr  lnt.t- 

.^_ 

Pr™nl  motaiil 

I.    B«iiry  Edwifd  Btnot 

3.  OhuMr.  Stf  Mt .  .  . 

4.  Bi.pl.™  Bi™t.  .  . 

B.    Oucaynn  Stmt  .  . 

B.    I^ed.BtreBt  .... 
9.    BauMtroBlrul.  .  . 

10.  UldghaU  Smet .  .  . 

11.  Durllnglonatreot.  . 

12.  SLPaal'iSqauB.  . 
in.    IluTiHjneirMt.  .  . 
11.    Punl  Slr»>     .... 

2,1M 

a,2K 

1,67* 

1,63* 
1,510 

1,9M 
l.BM 
6.TM 

0,390 

23 
"l 
3H 
181 
81 
ITJ 
111 

an 

181 
Ml 

181 

8. 

sal 

83 
46 

41 

13.M 

1*.39 

1TJ8 
10.27 
13.85 

ia.n 

Ay«r«a« 

1B.60 

rJS.5S 

ajit 

Xhe  average  Having  iu  the  districts,  as  they  at  present  stntid, 
1,   tLerefore, 


OiUoc 


From  former  intermittent  service    ....         6.27 
=    1  94.407  gftls.  per  day,  and  71,000,000  gals,  per  amium. 

From  former  constant  service  ....  20.23" 
=   027,251  gals,  per  day,  and  229,000,000  gals,  per  annum. 

CONDITION    OF   THE    STREET    TITES. 

liy  closing  the  stoiJ-cocks  on  the  lead  service-pipes,  and  pre- 
v-^mting  all  use  of  water  in  the  district,  it  is  evident  that  any 
^vaitcr  p.assing  through  tlie  meter  mnst  he  flowing  to  waste 
uiKier  the  streets.  This  t«st  has  been  applied  in  twelve  of  the 
dis-tricts,  with  the  results  stated  below  :  — 


^  «iarr  Edwud  Street . 
[   daarttnGtrtel  .... 


adFebnuif.  , 
Ulh April.  .  . 
laih  Febniary . 
nth  Oelobir  . 
Sd  April  ,  .  , 
SSlliUdy  .  .  . 
Till  Kofcniber . 


I  Ooajupnr  Blree).  ndooed  dl 
\  OatnyiiaatrHt 


fiuutr*  BMet  ,  . 

SI.  Paul'!  BquMn  . 


BUTliDn  Btrci 
FiniStrwt   . 


Ulh  Oclolxr 

Illti  October  , 
leih April.  . 
14th  Oolober 
MJaiT  ■  .  ■ 
IKh  Juna  .  . 
3Bih  Outober 
8TI])  Anfiut . 
ITtta  Jnna  .  . 


*  The  valoR  Bt  9d.  a  tbousaud  gala,  of  water,  aartd  between  Tonner  Inter- 
mltteat  and  present  constant  service,  la  £2,662  per  annum,  and  between  ftir- 
mer  constant  service  and  present  constunt  service,  £8,S67  per  annom. 


NIGHT    READINGS.                             ^^^^^^^^^^^ 

Eeadiugs  of  the  meters  are  taken  by  the  night  inspectors  in 

the  districts  where  they  are  engaged,  and  give  excellent  iiitliea-- 

tiona  of  the  extent  of  waste  by  showing  what  qnantity  of  water  is^^^ 
being  used  at  a  time  when  cisterns  onght  to  be  full  and  Iher^^^ 
inhabitants   at  rest.     Subjoined  is  a  statement  of  readings  t^^^M 
various  dates  :  —                                                                                      ^H 

Wafer  passing  through  the  District  Sfeters  beluxen  the  kourt  of  1  (iu^k^^| 
4  o'ctocfc.  A.  H. 

1 

-•■■■" 

N.».'t""S,<,.. 

N.„.^2:::..«. 

''■"S"' 

DHL 

,53?. 

^^H}. 

\^^^ 

^ 

.^?3^^*' 

1.  Henrf  Edward  St 
1  Oharlere  Street . 

3.  BaUoD  Qanlen  . 

4.  Blipham  Strael . 

a.  Quoojue  Street 
I,  Plombe  Street    . 
R.  Leeda  Street   .  . 
9.  BanailreStrHt. 

ID.  Uldghatl  Stmt , 
11.  BuTllnEioQ  Stmel 
llStPaul-aSqum. 

U.  Paul  etreel  .  .  . 

Frtruarr 

April   » 
U.T   18 
June    % 
"     U 
Kay  IS 
Juoen 

July     T 

JuntM 

"    IS 

U.7   11 

3S.S 
1BJI 
«.D 

M.T 

n.T 

30.0 
1S.1 

July    . 

Jal,     1 

Ads.  » 
Jaly     8 
0«l.   93 
Am.    1 
Joly     t 
Oct.    18 
"     10 
ABg.  16 

a-pt-ii 

'■      M 

IIJ 

U 

S.1 
4.T 
t.W 

U 

Oct.  n 
»   » 

»    sa 

Bo*.  » 

•■     30 

on.  SB 

Ho*.  « 
Oet.    ID 
Hoy.  M 

OcL   M 

LI 

10.0 

u 

M 
M 

The  "  rate  per  head   per  day "  shows  what  the  consnmptii--^  '^' 
would  be  in  twenty-four  hours,  assuming  it  to  continue    at  tfc^^^^^ 
same  rate  as  when  the  observations  were  made.                               ^H 

PKINCIPAL  SOURCES    OF   WASTE.                                        ^^^ 

The  several  operations  descrilwd  have  afforded  valuable  es^        *" 
laoceof  tha  causes  of  waste,  and  the  most  effectual  means   ^S^ 
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pperentiiig  it.     From  the  daily  records  which  have  been  kept 
"f  the  consumption,  the  results  obtained  under  various  condi- 
tions and  circumstances  can  be  compared,  and  any  increase  or 
decrease  in  the  quantity  used  during  the  day  or  night  may  be 
itniuediately  seen.     It  has  been  found  that  the  leakages  from 
street  pipes  bear  only  a  small  proportion  to  the  total  waste. 
■A^lthough  many  of  tlie  distributing  mains  are  very  old,  worn, 
»»nd  corroded,  and  break  at  the  least  disturbance,  the  number 
t»f  actual  defects  discovered  in  them  has  been  few. 

The  chief  sources  of  waste  have  proved  to  be  private  pipes 
STicl  fittings.  Nearly  all  the  private  piping  hitherto  examined 
Ika^been  found  too  light  for  the  ordinary  pressure,  and  often  in 
«•  Very  bad  condition.  Unskilful  attempts  have  been  made  to 
*"epair  defects,  while  joints  of  imperfect  and  unsound  character, 
*^iatc'ms  and  taps  of  faulty  construction,  and  water-closets  witli- 
**ut  proper  regulating  apparatus,  have  been  very  general. 
•A  t>*r  the  alterations  that  have  been  made  in  compliance  with 
''*'^te-water  notices,  there  are  still  in  these  14  districts  852 
^^'iMer-cloaets,  and  about  2,000  taps  which  are  contrary  to  the 
t*»*esent  regulations.  There  are  275  water-closets  supplied  by 
'^^^mmon  taps.  239  water-closets  supplied  by  single  valves,  and 
**38  by  old  regulating  cisterns.  The  corporation  have  at  pres- 
*^*it  no  power  to  order  the  removal  of  such  objectionable  fittings 
^accept  when  they  are  seen  to  be  actually  wasting  water.  In 
^  *ich  cases  caro  is  taken  that  the  regulations  are  strictly  com- 
:>licd  with. 

By  vigilant  inspection  a  great  deal  has  been  done  in  this 
irection,  and  it  is  mainly  to  these  efforts  that  the  reduction  in 
x>nsumptiou  is  due.  In  the  districts  where  tho  greatest  num- 
»er  of  alterations  in  private  pipes  and  fittings  have  been  m.ade. 
^he  minimum  consumption  has  been  reached.  Henry  Edward 
Street  district  has  been  more  thoroughly  dealt  with  than  any 
others.  219  taps  have  t}eeu  taken  out  of  the  cellars  of  courts 
I  *nd  adjoining  front  bouses  in  favor  of  self-closiug  stand-pipes. 
1  The  result  is  that  the  consumption  is  very  low  and  very  steady. 
For  the  past  three  months  the  average  daily  quantity  used  has 
been  at  tho  rate  of  8.47  gallons  per  head,  and  for  the  last 
mootb  the  average  coDSumptiou  has  been  SJ  gallons  per  head 


I 
I 
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per  (lay.  Aa  a  contrast  to  Heiiry  Edward  Street,  the  district 
known  as  Plumbc  Street  shows  the  increased  diiBculty  of  over- 
coming waste  where  the  same  sweeping  changes  cannot  be 
made.  The  eourta  being  much  fewer,  the  proportion  of  renew- 
als effected  by  the  corporation  men  on  private  property  has 
been  correspondingly  smaller.  The  number  of  objectionable 
water-closets  here  is  139. 

It  is  also  to  bo  observed  that,  in  districts  containing  bouses 
of  a  better  class,  and  where  there  are  many  business  premises, 
as  in  Plumbe  Street  and  Hatton  Garden,  the  consumption  is 
invariably  lilgber  than  in  a  low-class  district.  A  considerable 
quantity  of  water  is  used  for  trade  purposes  and  for  horses, 
which  is  included  in  the  consumption  per  head  given  in  the 
table,  and  must  be  allowed  for  when  a  comparison  is  made. 

The  stand-pipes  do  not  of  themselves  appear  to  have  bad 
much  in6uence  in  diminishing  waste.  In  a  district  (Paul 
Sti-eet)  where  the  courts  were  supplied  by  means  of  common 
taps,  the  average  consumption  was  about  the  same  as  in  dis- 
tricts where  stand-pipes  had  been  erected.  The  Paul  Street 
district  has,  within  the  last  month,  been  similarly  treated,  and 
no  marked  change  in  the  consumption  produced,  excepting  that 
the_  variations  from  day  to  day  are  less,  which  is  doubtless 
owing  to  the  stand-pipe  being  self-closing,  and  the  wast*  coW 
quent  on  a  tap  being  occasionally  left  open  stopped. 


WASTE-WATER  UETERS. 


conn 


About  eighteen  months  ago  a  plan  was  prepared,  show; 
the  division  of  the  Borough  of  Liverpool  into  300  districts,  the 
whole  of  the  water  fittings  in  each  of  which  were  commanded 
by  a  single  service-main. 

It  was  at  that  time  suggested  that  if  the  water  in  each  such 
maiu  were  caused  to  pass  through  a  meter,  the  various  steps  for 
the  systematic  reduction  of  waste  might  be  proceeded  witli  in 
the  most  economical  and  efficient  manner.  It  was  believed  that 
when  once  the  districts  bad  been  reduced  to  a  proper  i-ate  of 
consumption,  that  rate  could  without  diiBculty  bo  maintained 
by  systematic  reading  of  the  meters,  and   by  sending  into  the 
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^H    district  iu  which    tho    consumption  liad    unduly  risen  the 

^B    ^^aete-Water  Inspectors,  who  formerly  spent  their  time  equally 

^^    on  good  and  bad  grounds.     The  cost  of  the,  meters  would,  how- 

erer,  have  been  very  great;  and  the  actual  saving  capable  of 

being  effected  by  them  was  not  at  that  time  luiderstood. 

It  was,  tlierefore,  decided  to  try  the  experiment  at  first  with 
fourteen  districts. 

The  value  of  the  results  has  far  surpassed  the  most  sanguine 
e-^^eetations,  as  the  figures  already  quoted  show ;  nud  it  may 
Ix^  Kafoly  stated  that  such  results  could  not  have  been  obtained 
without  the  meters. 

The  great  cost  of  tho  ordinary  piston  meters,  and  the  feet 
that,  although  they  register  the  total  quantities  between  any 
tiwo  observations,  they  do  not  register  the  quantities  passing 
ttiroQgh  the  mains  at  any  required  time  when  an  observation 
ia  not  being  made,  induced  tlie  engineer  to  give  his  attention 
tc»  the  design  of  a  meter  which  could  be  constructed  at  a  small 
*ost.  and  which  would  fulfil  the  special  objects  of  a  waste-water 
meter. 

The  four-inch  meter  designed  for  this  purpose  has  the  fullow- 
'11^  properties :  — 

3.  It  can  be  constructed  for  less  than  one  fifth  the  price  of 
th«  piston  meters  at  present  in  use. 

2.  It  can  be  fixed,  including  tho  cover,  for  less  than  one 
s^'venth  the  cost  of  chambers  and  fixing  for  the  ordinary  meter. 

3.  It  is  absolutely  self-registering ;  that  is,  it  registers  on 
*■  <3iagram  the  quantity  of  water  flowing  through  the  main  at 
6^v-«ry  moment  instead  of  the  total  quantity  between  any  two 
**^*9ervation8.  The  minimum  night  reading  is  such,  a  diagi'um 
'^  especially  useful,  as  it  indicates  almost  exactly  the  quantity 
•^f"  waste.  Such  information  can  only  be  obtained  from  an  ordi- 
'^'Wy  meter  —  and  then  but  indifferently  —  by  watching  and 
*2<i>unting  the  strokes   during  tho  night. 

4.  It  distinguishes  the  variable  waste  due  to  taps  and  other 
"^uter-fittings  left  running  from  the  comparatively  constnnt 
"^aate  duo   to  leaks  in   pipes. 

5.  A  single  diagram  may  be  taken  for  any  required  length 
of  time  up  to  seven  days,  and  when  applied  to  a  district  of 
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1,000  to  2,000  pcrsous  it  indicates  distiuutly  tlic  ctusing  an 
opening  of  every  separate  tap.  It  is,  moreover,  equally  scds 
tive  at  high  and  low  velocities. 

6.  It  may  be  safely  stated  that  its  accuracy  is  much  lei 
liable  to  change  than  that  of  a  meter  constructed  on  the  priuc 
pie  of  direct  quantitative  measurements,  because  it  depcnc 
chiefly  upon  the  accuracy  of  the  dimeimious  of  certain  fixe 
parts,  and  not  upon  the  maintenance  of  the  accuracy  of  the  poin 
of  moviug  parts,  or  upon  the  condition  of  cup-leathers,  or  othi 
packing,  as  is  uaually  the  case. 

7.  The  meter  does  not  present  the  usual  and  objectionab 
obstruction  to  the  motion  of  the  water,  the  reduction  c 
sure  probably  never  exceeding  four  or  five  ounces  per  i 
inch. 


ADDITIONAL     UISTIIICTS     UNDER     TEST. 


1 


Two  districts  have  been  commanded  by  waste-water  mete 
for  a  suthcient  time  to  show  the  value  of  tlieir  indications 
practice.  One  of  these  includes  the  greater  part  of  t:. 
Exchange  Buildings,  Hackings  Hey,  Williams  Street,  Tfmp« 
Hey,  and  Titbebarn  Street,  between  Moorfields  and  Exchaik 
Street,  The  district  consists  principallyof  offices,  and  cootl 
a  population  of  2G3  residents  and  1,110  non-residentu, 
consume  water  elsewhere.     Total,  1,373. 

The  diagram,  being  left  on  for  three  days  before  any  inj 
tion  had  been  given  to  tho  consumers,  gave  the  folli 
results :  — 


Oct.  4  and  5     . 

.     58.4     . 

.     50.4 

■•     5  and  6     . 

.     59.5     . 

.     52.44 

"     7  and  8     . 

.     59.7     . 

.     50 

Average, 


59.2 


50.95 


After  tho  census  of  the  district  bad  been  taken,  and  t 
superficial  repairs  made,  the  day  reading  came  down  to  t 
six,  and  the  night  reading  to  fifteen,  gals,  per  head.     It  h 
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for  a  tnomeut  to  be  supposed  that  this  great  eliange  was  brought 
aboat  by  the  few  repiura  made  ;  on  the  contrary,  there  is  every 
reasou  to  believe  that  it  was  due  chiefly  to  the  greater  care 
exorcised  by  keopei's  aud  others  iji  cloaiug  taps  at  night,  after 
the  visits  of  the  Waste-Water  Iiispectoi-s.  Indeed,  the  details 
of  the  diagrams  confirm  this  view.  The  saving  in  this  case 
would  probably  not  continue  long,  unless  regulating  cisterns 
Were  substituted  for  the  present  apparatus. 


» 


OPERATIONS    OUTSIDE    THE     TEST     DISTRICTS. 

When  the  ro-piping  work  had  been  completed  in  the  four- 
teen districts  mentioned,  it  was  necessary,  in  order  to  avoid 
breaking  up  the  staff,  to  employ  the  men  in  a  similar  manner  in 
districts  unprovided  with  meters.  This  course  is  by  no  means 
satisfactory,  as  the  result  of  the  operation  cannot  be  tested.  The 
engineer,  therefore,  strongly  recommends  tliat  meters  be  ap- 
plied at  once  to  a  sufficient  number  more  of  the  service  mains 
to  avoid  going  over  the  grounds  twice. 

CONCLUSIONS. 

The  avernge  domestic  consumption  of  water  in  Liverpool 
Uader  the  intermittent  system  ia  about  twenty-four  gallons  per 
head  per  day,*  In  the  first  fourteen  districts  of  low-class 
property  that  average  was  19.59,  and  yet  constant  supply  has 
"ecu  given,  and  the  consumption  reduced  to  13.32,  or  more  than 
tcii  below  the  general  average. 

On  the  other  hand  the  tests  on  office  propei-ty  have  shown 
that  the  consumption  is  much  above  the  average,  notwithstand- 
ing the  fact  that  more  than  three  fourths  of  the  people  use  water 
elsewhere.  In  the  Exchange  district  already  mentioned,  the 
average  intermittent  consumption  was  about  six  gallons  above 
the  general  average,  and  was  easily  converted  to  constant  ser- 
vice, and  reduced  to  only  one  above  that  average. 

Isolated  meter  tests,  conducted  in  districts  containing  a  bet- 
ter class  of  dwelling-houses,  have  indicated  that  the  consumption 

•ThU  iacladoK  all  water  aaed  from  tlie  service  mains,  except  that  Bold  by 
neler  meosaremcuts  tbr  trade  purpoaea. 


is  equal  to  about  the  general  avei-age,  nnd  this  miglit  reason- 
ably be  expected  from  the  averages  in  the  two  first  clasges. 

Hitherto,  then,  iho  results  have  been  eminently  satisfactory, 
and  there  is  every  indication  that  as  different  classes  of  property 
are  reached,  they  will  become  even  more  so,  although,  until 
the  proposed  Parliamentary  powers  aro  obtained,  there  must 
always  be  a  very  large  amount  of  waste,  and  a  great  expendi- 
ture in  only  partially  successful  efforts  to  keep  it  down. 


CSifucd) 


;   Engiskeu's   Departme! 
Nov.  11,  1873. 


GEORGE  F.  DEACON, 

Borough  and  Water  Engineer. 


In  regard  to  the  financial  results  of  this  system  we  quote  fur- 
ther as  follows:  "The  result  of  these  teats  in  fourteen  dis- 
tricts of  Liverpool  was  a  saving,  wholly  due  to  inspection, 
repairs,  and  renewals,  of  627,251  gallons  daily,  or  223,000.400 
gallons  yearly,  which,  estimated 'at  the  rate  of  the  cost  of  water, 
say  ninopeuce  a  thousand  gallons,  amounted  to  £8,587  sterling 
per  annum." 

It  must  I»o  borne  in  mind,  that  the  above  tables  show 
saving  in  only  fourteen  districts  of  that  city,  including  a  po] 
ktlon  of  less  than  30,000  out  of  500,000,  the  latest  populi 
of  Liverpool. 

It  is  striking  to  obsen'e  in  this  valuable  report  how  the 
various  causes  of  waste  from  precisely  the  same  defects  are 
detailed  in  the  same  way  as  liave  been  set  forth  in  Reports  made 
to  this  Board ;  and  of  course  if  the  same  remedies  were  applied 
we  may  expect  the  same  results.  It  will  be  noticed  that  Xhe'm 
daily  seiTJce  was  reduced  from  an  average  of  33jYo  gallons  pe^ 
head  to  J  3,^0  gallons,  while  their  nightly  discharge  was  redui 
from  17-^j^  gallons  per  head  to  4^Y5  gallons  per  head. 
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REPORT 


THE    WATER    REGISTKAK. 
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Watbr  REfliaTRAB'a  OwnoK, 
Camsriugb,  Dec.  1,  187B. 
To  the  Cambridffe  Water  Board: 

Gextlemex,  —  Herein  is  respectfully  presented  the  Annual 
Eeport  of  tlie  Water  Registrar  for  the  year  ending  Nov.  30, 
1875,  showing  a  statement  of  the  receipts  mid  expenditures  for 
the  year,  together  with  such  other  matters  in  the  department 
se  are  deemed  worthy  of  notice. 


Receipts. 
Water  Rates     .... 
.Supply  pipe,  laying  and  repairing 
Pines,  off  and  on  water 
Rent  of  house,  pipe  yard  . 


$138,880  31 

8,164  21 

275  00 

150  00 

«U7,469  58 

All  of  which  has  been  paid  to  the  City  Treasurer. 

The  decrease  in  the  amount  of  income  for  the 

financial  year  from  the  previous  year  is         .      $22,131  54  ] 
SUitemeut  showing  the  amounts  duo  the  City  Nov.  30,  1875, 

on  account  of  Water  Works  :  — 

Amount  duo  on  supply  account  from  City  .         .        |2,681   19 

Amnniit  due  on  supply  account  from  sundry  par- 
ties      8,712  37 


Amount  carried  forward 


$11,393  56  , 
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Amount  brought  forward      . 

♦11,393  56 

Amount  due  on  Water  Rates  from  City,  1873     . 

3,939  04 

<.       ..         ..     1874     . 

6,804  60        • 

..       i.         ..     1875     . 

27,915  90 

Araount  due  on  Water  Rates  from  sundry  parties, 

5.791  93 

Total 

855,835  03 

Expenditures. 

The  expenditurea  for  the  care  and  management  of  the  works 

for  the  year  ending  Nov.  30,  1875,  have  boon  as  follows  :  — 

For  oare  and  repairs 

»19,30«  82 

"    pumping  service          .          .          ... 

3,861  62 

*'    office  expense 

5,489  33 

Total  amount ...... 

I28.6SI  77 

The  expenditures  on  the  extension  of  the  works 

for  the  year  ending  Nov.  30,  1875,  were      . 

$153,170  «-» 

12,498  i-S 

Statement  of  the  yearly  revenue  received  from  wat*?r  rat.^>8 

since  the  pm'chasc  of  the  works  by  the  City  :  — 

From  April  28,  1865,  to  Dec.  1,  1865 

»32,367       19 

'     Dec.      1,1865,"         "      1866 

40,07*       27 

1866,  "         "      1867 

52,73*      <3« 

1867,  "         "      1868 

63,747-       42 

1868, •'         "      1869 

76,14*      30 

1869,  "         "      1870 

92,60S      !» 

1870,  "          ■'      1871 

lll,7«a     "s 

"       1871,  "         "     1872        . 

127,20L      3" 

1872,  "         "     1873 

146,117      Bi 

1873,  •■        "      1874 

153,634      27 

■                                         1874,  "         "      1875 

138,880     ^' 

H                  non-payment  of  rates          .         ,         .         . 

13 

H          Since  shut  of 

iL%*T 

■         Let  on 

1^' 

^L       Still  remaining  off 

-1^ 

^^^^H                                      WATER 

WOKKS.                                                       33              1 

^^^f                    STATEMENT                                            1 

BranifQ  THi  xuMBKB  or  famiuks,  stoess,  MAUDFAcroRiM,  etc.,  supplikd            H 

m                        ■mta  fbesb  pond  watbr  to  dec.  1,  167S.                                       H 

9,770  Families. 

4  Paint  shops.                                        ^^ 

1,071  Hand  hose. 

i  Iron  Toundrlea.                                        ^| 

G71  Private  sUbles, 

4  Book  binderies.                                   ^| 

1     240  Storea. 

4  Photograph  rooms.                                 ^H 

S7  Stationary  eiiglneB, 

4  Slanghter  houses.                                ^M 

U  Saloons. 

4  Cooper  shops.                                           ^M 

11  Offlcea. 

4  Post  offices.                                         •     ^M 

tS  Meat  marketa. 

IS  Barber  sbopa. 

3  Steam  railroad  depots.                           ^H 

3  Steam  railroads.                                     ^M 

H  Boarding- houses. 

M  Bokchouaes. 

S               F.  halls.                   ^^^^M 

tl  Greenhonses. 

Aquariunie.                           ^^^^^^H 

SO  BUckamlth  shops. 

3                                                     ^^^^H 

le  College  balldbga. 

3  Lard  works.                         ,    *  ^^M 

2  GliBs  works.                                               ^M 

15  FUh  markets. 

2  Confectioner;  manurac lories,                H 

H  Public  hnlls. 

2  Organ  Victories.                                     H 

12  CUurcbes. 

2  Tinware  nianuroctorles.                       ^M 

10  Livery  atobles. 

2  Club  stables.                                        ^M 

10  Coal  wharves. 

i  Tullow  factories.                                    ^^| 

9  BUliard  holla. 

2  Privata  schools.                      ^^^^H 

,    8  Lodglng-hoiisea. 

2  Laboratories.                       ^^^^^^H 

B  Horse-raiU'ood  stables. 

2  Masonic                               ^^^^H 

8  Onb  rooms. 

2  Clt;                                      '^^^^^H 

8BankH. 

2  Libraries.                                     ^^" 

7  Machine  shops. 

2  Brush  man  motoric  s. 

7  EogiJic-houses. 

2  Stereotype  foundries. 

7  Prluting  ofllces. 

1  Furniture  mnuuractorlcii. 

2  Spring-bed  manuOwtodea. 

G  Lamber  wharves. 

2  PoltcrioB. 

0  Stone  yards. 

1  Cider  refinery. 

«  Marble  works. 

1  Chemical  works. 

E  Carpeutera'  ahops. 

1  Ice  tool  manufactory. 

,6  Police  stations. 

I.  Collin  mauufaoiory. 

S  Harness  shops. 

1  Fruit  preserving  company. 

S  Planing  mills. 

1  Cattle  yard. 

S  Nnraeries. 

1  Almshouse. 

,  C  Carriage  rnannfdctorlus. 

1  Brass  foundry. 

B  Plumber  shops. 

1  Botanic  garden. 

fi  Bacon  works. 

1  Brickyarf. 

i  Fnbltc  houscE. 

1  Carrier  shop. 
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1  City  hall. 

1  K.  of  P.  hall. 

1  Cliy  wliftiT. 

1  Cemetery, 

I  Draiu  pipe  manafactorj. 

1  nUtlUery. 

1  G.  A.  R.  UaU. 

1  Oaa  works. 

I  Oymnaslum. 

1  Mouse  of  Correction. 

1  Lend  pipe  works. 

1  Musenm  of  Comparalive  Zi 

ogy- 

1  Ice  company. 
1  Hardware  matiu factory. 
1  Paper  collar  manufactory. 
1  Itulllug  mill. 


Sugar  refinery. 

Swine  yard. 

Drapery . 

Bio  ache  ty. 

Car  wbeel  company. 

Frame  and  moulding 

Oiled  hat  and  clothing  maun- 

Shoe  maiianietory. 
Freight  depot. 
Conservatory  of  mnslc 
Rubber  hnse  manufactoTj. 
Mat  man  u  factory. 
Cheese  flic  lory. 
Net  and  twine  iii>nDftet«tT. 
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11, SSI  Faucets. 
8,047  Water-closets. 
a,B7G  Wash-bowls. 
I,45H  llath-tubs. 
1,464  Waah-tubs. 


440  Slop  closeiA. 
88  Garden  hydrants  for  hand  hoBC- 
78  Yard  hydraiils  Tor  family  use. 
13  Private  fountains. 
9  Tumbler  washers. 


During  the  year  13  meters  have  been  applied  and  4  removed 
from  tht)  premiaes  of  water  takers,  making  the  totul  numlK-r 
now  in  use  93,  They  aroattaehed  toavarietyof  nianufiu-ttiring 
establislimeuts,  na  follows  :  — 


WHEBE  ATTACHED. 

SIZE  OF  UETKR8. 

tin. 

Iln. 

Ha. 

Ulc 

ita. 
I 

■  U. 

*ia. 

]\ 

f 

1 

»~ 

■l 

1 

_ 

J 

WATF.U   WOBKS. 


TABLE,  —  CotUinued. 


WHERE  ATTACEKD. 


,  Ii.  JoDea    .... 
C  B.  French  .... 
Cajabrldi:e  Gits  Liglit 
Cnnis  Davis     ... 
X>over  Stamping  Co. 
r>-  G.  Prait    .... 
r>oe  &  HaDnenell    . 
Fiichbnrg  R.  R.    .  . 
v.  Draper  4  Co.  .  . 
V.  GeldovTsk7    .  .  . 
1  G.  G.  Page  &  Co.  .  . 
I   George  Woods  &  Co.  . 
I  George  0.  Ladd  &  Co. 
\  House  or  Correction  . 
1   H.O.  HongUlon  ACo. 
\  Henry  TLaycr&  Co, 

HaDL-ock  &  Greely    . 

II.  M.  Crark   .... 

n.  M.  Wyeth        .  . 

Harvard  College  .   . 

Ilolyoke  House     .   . 

J.  P.  Squire  &  Co.    . 

John  Wilson  <i  Son  . 

J.  U  Osboru  Estote   . 

John  Reardon  &  Sons  . 

Juaps  C.  Darin    .  . 

Leonnnl  Cox  .... 

Llitle,  Brown  &  Co. 

Low  &  Knight  .  .  . 

Mt.  Anbura  Cemetery 

Uoson  &  Hamtlu  ,   .   . 

Middic-ses  Bleachery  . 

Memorial  Hall  .... 

New  England  Gloss  Co.  . 

New  England  Brick  Co.  . 

0.  8.  Bullock 

Oleomargarine  Factory  . 

Prospect  House    .... 

Revere  Sugar  ReQnery  . 

Bevcrslble  Collar  Co.  ■ 

RUHsell  &  Dlmlck     . 

Sortwell  ft  Co. .   .   . 

8.  M.  Colhtn  .  .'  ,  . 

St.  Mary's  Church   . 

Theodore  Downing  . 

Union  Glass  Co.   .  . 

Union  Railway  Co.  . 

Woodbnry  &  Co,  .  . 

Welch,  Bipelow  &  Co. 

Whittemore  &.  Hale 

Walworth  Mauuracturlng  Co.  . 


atKEi  or  UETBHB. 


I  Id.   I  Id.   1  In.  Uln.  3 In.  Sin.  «bi. 


In  compliance  with  the  City  Ordmance  all  buildings  supplied 
with  Fi-eah  Poad  water  have  been  visited  during  the  year. 
Respectfully  submitted. 

A.  F.  FIFIELD, 

Water  Srgittrar. 
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SUPERINTENDENT  OF  THE  WATEK   WORKS. 


To  the  Cambridge  Water  Board: 

Gentlesien, — In  obedience  to  an  Ordinanco  of  tlie  City  I 
have  the  honor  to  present  to  you  the  Tenth  Annual  Report. 

Pond. 

The  water  in  the  pond  has  been  kept  low  the  present  seii* 
in  order  to  afford  an  opportunity  for  dredging  and  cleaning  n 
the  borders  of  the  pond,  the  work  on  which  is  now  rapid] 
progressing. 

A  conduit  has  also  been  built  connecting  Spy^and  Litti 
Ponds  and  Wellington  Brook  with  Fresh  Pond.  These  pon^ 
are  kept  filled  against  an  emergency,  when  the  conduit  can  I 
opened  and  the  level  of  Fresh  Pond  can  be  raised. 


Englno-Housc. 

The  grounds  around  the  engine-house  have  been  graded  « 
to  a  proper  level  with  rich  soil  from  the  pond,  and  are  all  j 
pared  for  grassing  over  in  the  spring. 

We  have  now  a  perfect  duplicated  system  of  pumping  pow 
consisting  of   two  of   II.  R.  Worthington's  Duplex   En^nfl( 
each  of  a  daily  pumping  capacity  of  5,000,000  gallons,  whio 
together  with  the   boilers  for  each,   are  in  complete  working 
order.     The  conduit  leading  out  into  the  pond  to  deep  wat«r,  .^ 
also  the  two  force  mains  from  the  engine-house  to  the  reservoir^, 
are  in  perfect  order,  no  repairs  tjcing  required  on  either  during 
the  year.     These  force  mains  are  sn  connected  with  valves  titm 
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■      we   can  pump   either  into  the    stand-pipe,  the  reservoir,   or        ^H 
W       directly  into  the  distributing  pif>es,  as  occasion  may  require.              ^H 

The  engines,  in  the  past  year,  have  run    .    4,331  hours   45  min.         ^M 
A  daily  average  of         .         .          .          .          11       ■'       55   "               H 
Kiere  have  been  consumed    .          .     1,780,900  pounds  of  coal.         ^^ 
A  daily  average  of                                         4,87i)                     "               ^M 
The  engines  have  made  in  the  year           3,307,490  revolutions.         ^M 
A  daily  average  of        ...         .         9,062                               ^M 
Thev  have  pumped  during  the  year  992,247,000  gals,  of  water.         ^M 
A  daily  average  of                                   2,718,485     "                             ^M 

The  monthly  supply  and  daily  average  are  shown  in  thefol-          H 
lowing  table,  covering  52  weeks  :  —                                                         ^M 

D-,.. 

Tout  GilloB. 
per  Itomh. 

DbIIj  Avcrnga 

per  monU). 

1 

Becember.  187« 

J«BiMiy,      1376 

Febnmry,      "     

MMch.           "     

April,             "     

M«r.          "    

June,             .'     

Jnir,           *•     

A-gMt,          ■*      

September,    '■     

October,          '•      

November,     "     

28 
Sfi 
28 

28 
85 
S8 
28 

SG 

28 
35 
S8 

67,701, COO 
86,186,100 
111,794,400 
113,078,900 

98.728,600 
78,483,300 
86,804,100 
110,946.700 
66,083.200 
60,283,800 
67,288,300 
66,814,100 

2.t 16,676 
2,780,197 
8,392.667 

4,088,363 
2,820.814 
2,802,976 
3,102,214 
8,169,877 
2,324,400 
2,162,992 
2.046,010 
1,993,360 

1 

Kcscrvoirs. 
The  reservoirs  are  in  good  order,  and  have  had  a  very  slight 
KQount  of  repairs  during  the  year. 

Dtstribntlon   Pipes. 
On  Harvard  Street  the  4-inch  pipe  has  been  removed,  and  a 
lil  nnd  10  inch  pipe  laid  in  its  plaice,  from  Hancock  Street  east- 

J 
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erly  to  the  junction  nf  Main  Street,  and  all  the  side  pipes  hare 
been  connected  witli  tlie  same,  giving  us  not  only  a  greater 
supply  of  water  for  domestic  purposes  but  for  thn  extinguish- 
ment of  fii-e.  In  addition  to  the  above,  10  Hues  of  small  maiu 
pipes  have  been  lowered  that  were  frozen  last  winter ;  also  a 
large  number  of  supply  pipes,  to  prevent,  if  possible,  the 
experienee  of  the  past  season. 

Hydrants. 

71  Hydrants  have  been  set  the  past  year.  Among  this 
number  are  15  of  the  Pattce  &  Perkins'  pattern,  which  arc  very 
satisfactory  in  their  working  to  the  Chief  Engineer  of  the  Fire 
Department,  who  has  the  locating  of  all  these  hydrantt^,  under 
the  direction  of  the  proper  authority.  _ 

Drinking  Foantaliu.  ^M 

One  drinking  fountain  has  been  added  during  the  year, 
making  the  total  number  sixteen.  They  are  located  as  fol- 
lows :  — 

Norlh  Avenue,  corner  of  Watden  Street. 

North  Avenue,  opposite  Mechanics  Exchange. 

Cambridge  Common. 

Harvard  Square,  opposite  the  stoie  of  Alfred  Wood. 

Brattle  Square,  opposite  Brewer's  Block. 

Atwood's  Corner,  junction  Cambridge  and  Hampshire  Strw 

Cambridge  Street,  corner  Fifth  Street. 

Bridge  Street,  junction  Cambridge  Street. 

Third  Street,  between  Main  Street  and  Broadway. 

Hampshire  Street,  junction  Broadway. 

Broadway,  corner  Norfolk  Street. 

Lafayette  Square,  front  of  Universalist  Church. 

Central  Square,  opp.  the  store  of  D.  U.  Chnmberlin  &  Co.J 

Central  Square,  opposite  the  store  of  J.  A.  Hohncs  &  COtf 

Fort  Washington. 

Putnam  Avenue,  comer  Pearl  Street. 


Stand-pipes  for  .Street  Watcrlnff. 
Two  stand-pipes  for  street  watering  have  been  erected  f 
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past  season,  making  the  totjil  number  now  in  use  tliirty-6ve, 
located  as  follows  :  — 

Main  Street,  west  of  Quiucy  Street. 
North  AvcDue,  near  the  Common. 

"  "  "     Forest  Street.  

"  "  "     Beech  Street. 

"  "  "     Day  Street. 

Concord  Avenue,  junction  Garden  Street. 
Near  University  Prcas. 
Intuan  Street,  near  Broadway. 
Broadway,  corner  Winsor  Street. 
Columbia  Street,  near  Austin  Street- 
Green  §treet,  near  Western  Avenue. 
Cambridge  Street,  at  Atwood's  Comer. 
Cambridge  Street,  near  Wan-en  Street. 
Gore  Street,  opposite  Schoolhouse. 
Otis  Street,  near  Third  Street. 
Junction  Bridge  and  Cambridge  Streets. 
Fifth  Street,  near  Thoradike  Street. 
North  Avenue,  near  Shepard  Street. 
Dana  Street,  corner  Cliatham  Street. 
Brattle  Street,  corner  Sparks  Street. 
Broadway,  comer  Sixth  Street. 
Dublin  Street,  near  Fitchbnrg  Railroad. 
Broadway,  near  Third  Street. 
Western  Aveiuie,  near  Howard  Street. 
Third  Street,  near  Rogers  Street, 
Main  Street,  near  Portland  Street. 
Magazine  Street,  opposite  Warland  Street. 
Main  Street,  near  Hancock  Street. 
Kirkland  Street,  near  Quiney  Street. 
Brattle  Street,  near  Fayerweather  Street. 
Brattle  Street,  near  Fresh  Poud  Lane. 
Cambridge  Street,  near  Winsor  Street. 
Mt.  Auburn  Street,  near  Athens  Street. 
North  Avenue,  near  Spruce  Street. 
Brookline  Street,  corner  Putnam  Avenno. 
Broadway,  junction  Hampshire  Street. 
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1,011 

].o:i 


The  total  number  of  supply  pipes  is  6,570. 


In  THAT  Btheit. 


Atbeus    

BerkEliire 

BrigbtoQ 

Berkshire  Place    .   . 
Brattle  Square  .  .  . 

Beacon 

Belmont 

Beckett  Court  ,  .  . 

CbestDUt 

Crescent  Avenae  .  . 

Clinton 

Clinton 

Cbestnut 

Creek  

Dana 

Dnnater      

BuDHter      

Dunster      

EUot 

Florence 

Florence     

Fwest 

Front 

Green      

Oreenougli  Avenue  . 

Barria     

Hampglitre     .... 


^ 
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ATEMENT  OF  LOCATION,    ETC.  ^  Continued. 


m 

In  WUAT  BTREXT. 

Dlun«ter 
inlnchM. 

Feet  of 
Pipe. 

4 

12 

10 
6 
4 
6 
4 

12 

10 
8 
6 
6 
4 
4 
6 
6 
4 
4 
6 
6 
6 
4 

20 
6 
6 
4 
4 

20 
6 

12 
6 

16 
6 
4 
4 
6 
4 

24 
4 
6 
4 
6 
6 
6 
6 
6 
4 

20 
6 

20 
6 
6 
4 
4 
6 
6 

785 

1,761 

4,088 

200 

150 

10 
888 
850 
400 
500 

60 

50 
867 

26 
110 
246 

60 

12 
780 
140 

10 
888 
470 

50 
220 

60 
400 
248 

25 
690 

16 

2,718 

160 

26 

76 
260 
965 
200 

80 
500 
468 
192 
402 
212 
800 
262 
500 
220 

25 
1,088 

80 
620 
500 
204 
144 
600 

^-_ 

^__                                                                                          • 

LveDue 

LveDue 

ivenue  

Lvenue  

Yard 

r 

all 

nue 

nue 

• 
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Brattle  Square  ,  .  .  , 

Berksblre 

Berkablre  Place  .   .   , 

Beacon 

Brighton 

Bechett  Conrt ,  .  .  . 

Chestnut 

Clinton 

Dunster 

Dauster 

Eliot 

Eliot 

Front 

Front  

Florence     

Oree no ngh  Avenue  .   . 

Unrvard 

Harvard 

Harvard  .  .   ■  .  .  .  . 

Harvard 

Hampshire 

Lowell  Railroad  Tard 
Lake  View  Avcnne  .  . 
Late  view  Avenue  .   . 

Market 

Main 

Main 

Magazine 

Mouot  Auburn  .  .  .  . 
Mount  Auburn  .  .  .  . 

Moore     ■   ■ 

Magaslne 

Memorial  Hall  .  .  .  . 
Norfolk  ....... 

Oaborn    

Orchard 

Portland 

Piiluant  Avenue  .  .  . 
Putnam  Avenue  .  .  . 
Putnam  Avenue   .   .   . 

Pletwanl 

Portland 

Pearl 

Quincy 

Rlchilalc  Avenue .  .  . 

RaymoDd 

Bogent   


f 
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GATES, — eonHnued. 


IX  WHAT  BTBEST. 

DIaDMter 
InliiehM. 

NamlMr. 

9    ^ 

>1       ••....... «------ 

(▼      •    .     • 

• 

!•.    •••••••••••••••••••• 

1.     ••••.••..•••••••••••• 

biidffo  ••.•.••••...•*••••« 

%m ••••••• 

or      •••••••••••••••••••• 

en.« • •• 

BLOW-OFF  PIPES. 


IV  WHAT  STBXBT. 


DlaoMtOT 
InloehM. 


Niimb«r. 


iton  •  .  . 
le  Square . 
3n  .  •  •  • 
ont.  .  •  • 
shire  Place 
tnat  .  •  • 
c 


!nce 

Qongh  Avenne 


ard.  . 
izlne  • 
gomery 


Ic  .... 
onth  .  .  . 
un  Avenue' 
and  .  .  • 
lale  Avenue 
1  .  •  •  .  . 


6 

li 

li 

li 

1i 

\k 

6 

li 

li 

6 

6 

6 

U 
6 

li 

14 

6 

6 

U 

li 

6 


8 


RECAPITULATION. 


feet 

«c 
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BLOW-OFF    PIPES. 


STATEMENT 

OF  STOCK  ON  HAND  EXCLUSIVE  OF  TOOLS  AT  SHOP. 

Oalvanleed  Plpo. 
a  tndi !00  teet.  1   I  j  Inch SOO  ft 


Fitting  for  Service  Pipes. 


1-Inch  hose  bibba u 


)  "    comprcBslon  bibbs    , 
II  "    screw  cocks    ,  .  . 
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»  Hand-carts, 
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IPuug. 

-<S-lnch  pipe  .... 


I  Large  hand-pump. 
I  Thawing  stove. 

1  Liir^  boom  derrick. 

2  Small  derricks. 
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I  Yard  rubber  pacblns. 
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H                                               STATEMENT 

^H                      OF   STOCK   ON   HAND   EXCLUSIVE   OF   TOOLS   AT 
^                                                  GalyaDlsed  Pipe. 

11    "     300    " 
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1  "    compression  bibbs   ...     2* 

H  "    screw  cocks 4 
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*  "        "        "         2* 

1    ••    sidewalk  cocks m 
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I    "    M.  ft  F.  cocks  for  cement 
pipe 6i 

1  •■     garden  hydrant  cocks  .   .        2 

1)  "    blow-off  cocks 2 

H  "    corporation  cocks  .   ...       2 

1  ■'               "               "      ....        2 

Service  Pipes. 

Fire  bydraut  stop  and  wastes  .  . 
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Miscellaneous. 


*  ^Qsh  hydrants. 
^^  Tons  old  Junk. 
4  ^Wagons. 
2  Saod-carts. 
2  Horses. 
^  Sets  harness. 
1  X»ung. 


1  Large  hand-pump. 
1  Thawing  stove. 

1  Large  boom  derrick. 

2  Small  derricks. 
2i  Tons  lead. 

1  Yard  rubber  packing. 


Stock  at  Pipe  Yard. 
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86  M 

80  ic 

24  «< 

16  c« 


^^ch  pipe 2  lengths. 

«•     26        " 

"      25        " 

««      23        " 

««      67        " 


12-inch  pipe 5  lengths. 

10    "      "      8        " 

8    "      "      10        " 

6    «<       "      2        " 

4     ««       *«      88        " 
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20-tnch  cross 1 

30  X  12-iiich  cross I 

20  X  10    "       "     1 

16  X  IS    "    crosses 2 

12              *•        "         2 

12  X  10    "         "          8 

12  X    6     ■'         "         7 

12  X    *    "         "         8 

10  X    8     >'    cross 1 

10  X    6    '■    crosses 7 

8X4"        "         2 

6  X    <    "       "        n 

4               "         "          ......  20 

30-lDch  stccvcs 2 

24     "        ■'         7 

20     "        "         4 

IB     "         "         e 

12     ■'         "         10 

10    '■        "         2' 

8     ■'         "         2 

6     ••         "         2 

4     "         "         8 

3  "         "         12 

24     "    clamp  sleevoa 6 

12     "         '■            "          6 

10    ' 6 

8    "        "            ■*          6 

6    "        "            ■'          6 

4  "         "             "          G 

8     "        "      sleeve        1 

80    "    i  bend 1 

24     "     1     ■■       1 

24     "     I     '*      a 

20     "     i     "       I 

16    ■'    i  bpods 2 

12  "    i    "          2 

10    "    I    "          14 

8    •'       bend      I 

6    "    1  beDdH 6 

6    "         "to  go  over  oronder 

dr&lns 20 

£0  X    e-lDcli  bloiv-oSb 8 

16  X    6    "           "         2 

13  X    6    "           "        1 

M               "lee 1 

24  X    8     "       •■ 1 

2*  X    6    '■     U;cs 8 

2ft              ■•       "        3 

20  X  13    "    Me 1 


24  X  10 
20  X  12 
SOX  8 
16  X  G 
12  X  8 
10  X    6 


reducer 
reducers 
reitticer 
reducers 
reducer 


gftlos 
gaUs 


Large  frames  and  covers 
Frames  and  cover 
Small  frames  and 
24-lncb  elbow   .  , 
10    "    elbows .  . 


2*    "    r  branch 

12    "         " 

24    "    check- valves 

Staad-plpea  fbr  shat-off  cocka 

One  dnelllnK-bonNC  for  I«amster. 

Ouc  stable  and  shed. 
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Stock  at  Bnsrine  Houm. 


100  tons  coal. 

i  bale  cotton  waste. 
lOpoQixb  Martin's  packing. 
SOpoonds  hemp  packing. 
75  pounds  sheet  rubber. 
<  cylinder  gaskets, 
^gillons  cylinder  olL 
^gtllonslardolL 
16  gallons  kerosene  olL 


1  set  grate  bars. 
150  fire  brick. 
1  barrel  kaolin. 
1  barrel  pipe  clay. 
28  robber  yalves,  9-lnch. 
1  rotary  pomp. 

1  dwelllng-honse  for  engineer. 
And  all  the  requisite  tools. 


Respectfully  submitted. 


S.  W.  DUDLEY, 

SuperifUendent. 
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TWELFTH  ANNUAL  REPORT 


CAMBRIDGE    WATER    BOARD 


THE   CITY   COUNCIL, 


REPORTS  OF  THE  REGISTRAR  AND  SUPERINTENDENT, 
AND  OTHER  DOCUMENTS, 


FOR     THE     YEAR     1876 


BOSTON: 

PRINTED  BY  MACDONALD  &  SONS, 

II  Chardoh  Street. 


a  WATER   BOABD. 

Statement  showing  in  brief  the  entire  transactions  on  account 
of  the  Water-Worka  for  the  year  ending  Nov.  30,  1876. .. 


KeoelTed. 

Appropriation  for  Extension  Account . 

From  Water-Rates 

From  Supply  Account  ami  shutting  off  and  let- 
ting on  Water  ...... 

From  Rent  of  House  ...... 

Interest  on  Sinking-Fund  to  June  SO,  1876 
Interest  accrued  on  Bonds  Bold   .... 


Eipended. 

Extension  Account §104,143  11 

Caro  and  Repair 28,.586  65 

Supply  Account .  7,071  52 

Interest  on  Water  Debt 83.730  00 

Unexpended  Appropriation          ....  5,856  8& 

Balance  showing  Gain  in  1876     ....  77,311  23 

8306.699  40 


jno.ooo  00 

179,166  76 

8,045  52 

150  CO 

7,S70  45 

1,166  67 

»306.699  « 

Comparative  Ecrelpti. 
Water-Rates  for  the  year  ending  Nov.  30,  1876  . 
Water-Rates  for  the  year  ending  Nov.  30,  1875  . 

Showing  Increase  for  the  year  1876     . 


$179,166  76 
138,880  37 


840,286  39 


Included  in  this  increase  is  $17,132,77,  which  we  have  re- 
ceived tJiis  year  from  the  city  for  water  which  was  furoiithed 
in  previous  yeara. 

Id  reference  to  the  foregoing  statements  of  our  doings  the 
past  year,  we  think  it  proper  to  state,  that  of  the  $104,143.11 
which  was  spent,  and  charged  to  '*  Extension  Account,"  more 
than  one-half  was  expended  in  accordance  with  the  votes  of 
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the  ■  City  Council  last  winter,  by  which  the  Water  Board,  in 
consuUatioti  with  the  City  Engineer,  waa  authorized  to  expend 
826.000.00  to  the  best  possible  advantage  in  improving  the 
several  sources  of  our  water-supply,  for  tlie  purpose  of  provid- 
ing MSorkfor  the  destitute  laboring-men,  at  the  uniform  price  of 
one  dollar  per  day.  As  all  tliis  ©26,000.00  by  the  terms  of  the 
order  muat  be  paid  directly  to  the  men,  we  could  take  no  part 
of  it  for  any  other  purpose  ;  and  we  were  thereby  compelled  to 
pay  for  all  pumping,  pipes,  tools,  overseers,  and  all  other  inci- 
dental expenses,  from  our  regular  appropriation  for  Extension 
Account:  this  amounted  to  about  $29,000.00,  The  work  was 
done  under  some  disadvantages,  on  account  of  the  haste  with 
which  it  was  decided  upon,  the  season  of  the  year,  and  the 
manner  of  doing  the  work.  We  spent  the  money  as  you  direct- 
ed, and  as  set  forth  in  the  order.  We  had  so  many  applications 
for  work,  that  we  were  obliged  to  restrict  the  men  employed  to 
those  who  would  bring  to  us  a  certificate,  from  the  Overseers  of 
the  Poor,  that  they  were  entitled  to  receive  assistance  from  the 
city.  Under  this  plan,  we  continued  paying  the  men  every  day 
in  one  dollar  bills ;  and  we  have  on  file  the  names  of  the  men 
to  whom  this  ©26,000,00  was  thus  paid.  We  think  there  can 
be  no  doubt  that  this  money  did  a  great  amount  of  good 
among  the  poor  people  of  Cambridge  last  winter. 

Ai  the  time  the  city  bought  the  Water-works  there  was  a 
great  difference  of  opinion  among  our  citizens,  whether  it  would 
ever  pay.  Some  thought  they  would  be  a  constant  bill  of  ex- 
pense to  the  city  ;  while  others  thought  differently.  To  be  able 
to  decide  the  question  in  the  future,  the  then  Mayor,  now  a 
member  of  this  Board,  interested  himself  to  have  the  accounts 
of  the  Water-works  kept  separately  J  and,  as  the  net  profits  of 
the  works  from  year  to  j-ear  were  passed  to  the  sinking-fund 
of  the  Water-works,  this  was  easily  done. 

We  notice  a  change  has  been  made  by  the  City  Council  dur- 
ing the  past  year  in  the  manner  of  making  up  the  sinking-fund 
of  the  Water-works,  by  which  a  specified  sum  is  passed  to  the 
fund  annually,  instead  of  the  profits  of  the  works,  as  heretofore. 
By  BO  doing,  the  net  cost  of  the  Water-works  will  not  hereafter 
appear  by  deducting  the  amount  of  the  sinking-fund  from  the 
vater-debt. 
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The  following  table  will  show  the  comparative  rainfall,  and 
the  height  of  water   in  the  pood,  (luring  the  years  1875  and 

1876:  — 


Below  UA. 

IS7S, 
Feet  k  IndtM. 


1879  . 

jBDUarr,  1S7S.  . 

Pebruarj    •'    .  . 

Uanih        •■  .  . 

April         <■  .  . 

M.]f  -   .  . 

jDDe  *■   .  . 

July 

Bepleniliw "   .  . 


It  will  be  seen 
■was  7.86  inches  less 


ly  this  table  that   the  rainfall  during  1876 
than  in  1875. 


We  pumpetl  during  the  year  1875 . 
We  pumped  during  the  year  1876 . 

Showing  decrease  in  1876 


992,347,000 
887,637,600 

104,609,400 


This  difference  in  pumping  can  be  accounted  for  by  the 
extraordinary  demands  made  on  us  on  account  of  the  severe 
cold  weather  of  the  winter  1874  and  1875,  which  made  the 
piimpiug  of  1875  very  much  more  than  it  would  otherwise  have 
been. 

Tlie  new  sources  of  our  water-supply  which  are  reached  by 
our  new  conduit  have  already  been  of  use  to  us  in  keeping  up 
our  supply :  at  least  three-fourths  of  our  water-shed  in  reached 
by  this  means;  and  our  facilities  for  catching  and  storing  iho 
water  when  it  comes  will  lai^ely  determine  the  extent  of  oar 
water-supply. 

A  comparison  of  the  months  of  October  and  November  of  1876 
will  present  this  subject  in  a  forcible  mauner. 
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Amount  of  Rainfull  in  October       .         .  1.82 

Anioiint  of  Water  pumped  aame  time     .  58,606,200 

Tte  Pond  was  lowered  during  the  same  time    6i   or   32,500,000 
Shofl-ing  the  Amount  of  Supply  in  October, 

from  the  new  conduit  and  other 

unseen,  to  have  been 


;6,106,200 


Amount  of  Rainfall  in  November  .         .         .  6.78 
Amount  of  Water  pumped  same  time    .         .  56,234,100 

Gain  in  the  Pond  during  Uie  same  time         15|   or   78,750,000 
Stowing  the  Amount  of  Supply  in  November, 

:from  the  i\ew  conduit   and  other  sources 

unseen,  to  have  been  ....  134,934,100 


With  the  new  conduit  now  completed  and  in  good  working 
*^^3ndition,  we  hope  and  expect,  if  we  have  the  usual  amount  of 
^*3ow  and  rain  during  the  coming  winter  and  spring,  to  be  able 
*^-«3  fill  up  Fresh  Pond  to  high-water  mark.  With  the  pond  thus 
^^Bed,  we  should  have  in  store  in  Fresh  Pond,  above  the  top  of 
'^-le  conduit  that  leads  to  our  pumps,  500,000,000  gallons.  If  to 
'^^  iis  we  add  the  storage  capacity  of  Spy  and  Little  Ponds,  now 
^^t  the  same  level,  we  have  about  385,000,000  gallons  more ; 
together  making  about  the  same  as  last  year's  consumption. 


I 


Work  Done. 

FirKty  The  work  of  cleaning  out  that  part  of  Fresh  Pond  near 
the  Engine  House,  comprising  about  eighteen  acres,  which  was 
in  progress  at  the  time  we  made  our  last  Report,  was  proaecutsd 
"with  vigor  until  its  completion.  It  was  not  finished  in  time  to 
do  any  thing  about  the  banks ;  and  they  were  left  until  spring, 
that  they  might  settle,  and  be  in  good  condition  to  pave.  As 
Boon  as  the  frost  was  out  of  tlie  ground  last  spring,  the  work  of 
grading  and  paving  the  banks  was  done  under  the  direction  of 
the  City  Engineer.  The  work  was  finished  to  our  satisfaction, 
and  presents  a  neat,  substantial  appearance. 

Secotid,  A  considerable  work  has  been  done  towards  cleaning 
out  what  is  known  as  "  Black's  Nook,"  where  our  new  conduit 
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enters  Frcsli  Pond:  a  large  amount  of  muck  and  vegetable 
deposit  was  removed  from  this  place.  The  banks  around  i 
have  been  Bhaped  up,  and,  to  some  extent,  gravel  dressing  liuft  I 
been  put  around  the  borders ;  so  that  it  presents  now  to  the  I 
passer-by  a  comparatively  clean  and  tidy  place,  instead  of  the  i 
very  objectionable  slough-hole  it  was  before. 

Third,  A  new  thirty-inch  conduit  has  been  laid  l>etween  Littla  I 
and  Spy  Pontis,  with  suitable  gate-house  and  other  connections,  I 
thus  giving  us  the  control  of  all  the  water-supply  to  which  w«  I 
are  entitled  under  our  charter.  Tliis  is  so  arranged,  that  we  can  | 
fill  up  Spy  Ppnd  from  Wellington  Brook  and  Little  Pond, 
draw  from  it  to  re-euforce  Fresh  Pond,  as  our  condition  maj 
require. 

Fourth,  Under  the  direction  of  Mr.  Chaae,  our  former  City 
Engineer,  a  lai^e  amount  of  work  was  done  to  clean  out  and 
improve  Little  Pond.     A  strip  of  land  five  rods  wide,  around 
portions  of  the  pond  where  it  was  needed,  was  taken,  and  cleared       _, 
of  the  trees  and  brush  thereon.     Armngeraents  were  then  made,     ^, 
and   the  water  in  the  pond  pumped  out,  so  as  to  expose  the   ^se 
bottom  in  the  shallow  parts  of  the  pond.      The  part  exposed -fji 
was  soon  frozen,  so  that  it  could  be  worked   upon.     A  htrge^^^ 
force  of  men  was  then  put  at  work,  cutting  and  wheeling  out^^'-vit 
the  boggy  material  in  the  bottom,  which  was  deposited  on  lhB^»,KM 
surrounding  shore.    This  plan  was  followed  until  two  or  t)ire^^>^3« 
layers,  in  some  places,  had  been  taken  out.    The  plan  of  workine^  ^>\ 
was  a  complete  success ;  and  a  veiy  large  amount  of  objectioD— .«=kii 
able  material  was  removed  from  the  pond. 

Our  expet'tence  proved  that  sufficient  means  had  not  beeT::^^3Bl 
provided  to  keep  the  material  on  the  shore  after  we  got  it  there  ^^~i 
A  large  pai't  of  what  was  taken  out  was  frozen  when  it  wiu^^g  tt 
piled  on  the  shore.  Soon  after,  and  before  the  frost  came  outV  »-iU 
Hud  the  banks  bud  time  to  settle,  a  fiood  came,  and  raised  th>  mr^K 
water  high  in  the  pond  against  the  banks  that  had  been  fonnetE^^  "i- 
This  took  the  frost  out  of  the  lumps  of  muck;  and  a  considerabl  .M^lo 
portion  of  the  bank  melted  like  snow,  and  ran  back  into  tta^^^-A^ 
pond  again :  still  a  part  of  what  we  took  out  remained  on  th^E=3e 
shore,  and  some  improvement  has  been  made  in  the  pond. 

We  think  our   experience  shows   that   there   is   no  i 
L  the  baaka  in  the  soft  lands  which  border  some  r 
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the  pond,  except  by  driving  a  row  of  sheet-piling  to  hold  the 
pressure,  and  keep  the  water  from  waahing  the  banks  down. 

It  maybe  remembered  that  last  year,  as  compared  with  the  year 
before,  showed  a  falling-off,  in  our  receipts,  of  $14,753.90.  We 
gave  what  then  seemed  to  be  satisfactory  reasons  for  this  decrease. 
During  the  past  season,  we  bave  discovered  that  there  was  still 
anollier  reason  beside  those  named,  whioh  was  found  in  the  un- 
faithfulness and  dishonesty  of  A.  F.  Fifiekl,  our  late  Registrar. 

The  Auditing  Committee  of  1875,  Messi-s.  Carter  and  Slcjcomb, 
had  not  completed  their  work  when  the  city  documents  went 
to  the  printer,  and  therefore  there  was  no  report  from  that  Com- 
mittee of  this  Board  made  last  year.  The  Committee  could 
not  make  the  accounts  of  the  Registrar  agiee,  and  tliey  became 
suspicious  that  they  were  not  right.  The  explanations  of  the 
Registrar  were  not  satisfactory;  and  thcj*  determined  to  push 
their  investigations  until  they  were  satisfied.  They  pursued 
their  work  faithfully,  devoting  several  weeks  of  personal  atten- 
tion to  the  examination  of  the  books  and  accounts.  This  in- 
volved going  several  times  over  more  than  six  thousand  different 
accounts.  As  a  result,  they  became  satisfied  of  the  Registrar's 
incompetency,  and  found  good  grounds  to  distrust  hia  honesty. 

At  this  stage,  the  matter  was  reported  to  the  Board  ;  and  it 
was  evident  that  only  by  a  long  and  thorough  examination  of 
our  books  by  an  expert  could  we  ascertain  the  true  state  of 
a£^irs  in  this  department.  It  was  determined  to  make  the 
work  thorough  ;  and  for  this  purpose  a  special  committee  of 
three,  composed  of  Messrs.  Merrill,  Bradford,  and  Allan,  waa 
appointed,  with  full  powers. 

The  Committee  employed  Mr.  J.  A.  Holmes  as  an  expert, 
with  such  other  assistance  as  was  needed  to  help  Iiim.  It  was 
not  long  before  this  Committee  became  satisfied  that  the  Regis- 
trar was  both  incompetent  and  dishonest.  Up  to  this  time,  the 
Registrar  had  stoutly  maintained,  that,  whiie  there  might  be 
errors  in  his  accounts  that  could  be  rectified,  every  thing  was 
honest  on  his  part.  The  Committee,  acting  on  the  evidence 
they  had,  recommended  the  Board  to  discharge  him  ;  which  was 
done  at  once.  The  next  morning  he  fled  from  justice,  thus 
fully  confirming  the  views  of  both  Committees  in  regard  to  him. 
It  is  a  sad  duty  thus  to  report  the  fall  of  one  who  was  a  general 
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favorite,  and  who  had  many  qualities  that  peculiarly  fitted  him 
for  ihe  office  he  held. 

The  Committee  prosecuted  their  labors  through  several 
mntiths,  making  a  careful  examination  of  our  books  and  ac- 
counts for  several  years  past;  and  the  result  leaves  no  doubt 
that  our  late  Registrar  is  a  defaulter  to  a  large  amount,  which  he 
has  taken  from  time  to  time,  extending  over  several  years.  We 
shall  submit  to  the  City  Council  copies  of  the  Report  of  the 
Special  Committee,  with  the  results  of  their  examination,  which 
will  furnish  you  with  all  that  we  know  about  this  matter  up 
to  that  time.  The  investigation  is  still  going  on  ;  and,  when 
completed,  a  full  report  will  be  made. 

Tiie  city  holds  the  bond  of  the  late  Registrar  in  the  siim  of 
five  thousand  dollars,  with  the  Registrar's  father  and  Mr.  Israel 
Tibhetts  as  sureties.  jj 

CJeneral  Remarks.  ^1 

Almost  every  year,  for  tiie  past  few  years,  there  have  been 
stories  circulating  through  the  community,  calling  in  question 
the  purity  of  our  wat«r,  and  its  fitness  for  domestic  use. 

We  need  hardly  say  that  a  matter  so  intimately  connected 
with  the  comfort  and  health  of  our  citizens  has  not  failed  to 
receive  from  us  careful  attention.  The  principal  reasons  for  any 
dissatisfaction  that  may  exist  we  think  may  be  found,  First,  la 
the  use  of  Fresh  Pond  for  boating,  by  which  more  or  less  per- 
sons have  been  drowned,  and  in  some  cases  the  bodies  have 
been  in  the  pond  several  days  before  they  were  I'ecovered  { 
Second,  The  surface-drainage  that  finds  its  way  into  Fresh  Pond 
from  the  dwellings  and  lands  around  the  pond,  and  which  is 
constantly  increasing  as  the  surrounding  country  becomes  set- 
tled ;  Third,  The  cliaracter  of  the  land  and  surroundings  of  the 
country,  the  water-shed  of  which  supplies  Wellington  Brook, 
and  Little  and  Spy  Ponds,  our  new  sources  of  water-supply. 

We  are  glad  to  know  that  application  has  been  made  to  the 
legislat  ure  for  authority  for  the  city  of  Cambridge  to  remedy 
the  fint  reason  above  named ;  and  we  cannot  doubt,  that,  if  the 
matter  is  properly  presented,  the  right  will  be  granted  to  forbid 
any  boating  in  the  future. 

In  regard  to  the  teaond  ground  of  complaint,  we  can  only  say 
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that  there  are  undoubtedly  some  places  where  the  diainage 
from  various  sources  finds  its  way  indirectly  into  Fresh  Pond, 
Biore  particularly  in  times  of  heavy  rains,  and  during  the  spring 
freshets  caused  by  the  melting  snow.  Wa  have  called  the 
attention  of  the  City  Council  to  this  in  several  of  our  Annual 
Reports  ;  but,  as  the  City  Council  changes  from  year  to  year,  we 
think  what  we  have  said  in  regard  to  this  matter  has  been  lost 
sight  of,  and  the  whole  subject  is  brought  up,  and  treated  as  if  it 
"Was  a  new  thing,  which  bus  been  overlooked  or  neglected  by  us. 
It  has  been  the  policy  of  the  Board  to  do  those  things  first 
■w-iiich  seemed  the  most  important,  expecting  to  do  all  that  was 
necessary  as  the  works  progressed,  and  the  required  appropria- 
ticns  were  made.  A  carefnl  analysis  of  the  water  from  time  to 
time  has  failed  to  show  any  change  in  the  quality  of  the  water 
itt  Fresh  Pond,  and  no  practical  evil  has  thus  far  resulted  from 
"What  drainage  has  found  ita  way  into  the  water  we  use. 

We  are  satisfied,  that  while  the  evil  of  surface-drainage  can 
l>e  wholly  removed  only  by  a  sewer  around  the  pond,  yet,  at  a 
smiill  expense,  a  large  part  of  the  drainage  into  the  pond  can  be 
So  an-anged  as  to  be  filtered  through  a  gravel-bank  before  it 
finds  its  way  into  the  pond,  thus  removing  all  substances  held 
in  suspense,  and  greatly  mitigating,  if  not  wholly  removing,  the 
evil. 

In  regard  to  the  third  (ground  of  fear  we  shall  call  it),  we 
had  a  careful  analysis  made  of  all  the  waters  reached  by  our 
new  conduit,  in  June,  1875;  and  the  result  showed  that  the 
average  quality  of  Spy  and  Little  Ponds,  and  WelUngton  Brook, 
was  better  than  Fresh  Pond  at  the  same  date ;  and  thereupon 
we  proceeded  to  secure  these  waters  as  soon  as  we  could.  All 
analyses  made  since  have  confirmed  the  purity  of  these  waters. 
We  now  present  to  you  extracts  ftom  our  former  Annual 

tBeports,  to  which  we  have  already  referred,  showing  what  we 
tecommended  to  be  done  to  improve  and  protect  the 
Porlty  of  the  Water. 
L.1872.  "  In  closing  our  Report,  we  wish  to  refer  to  a  matter 
ibat  does  not  come  under  our  especial  charge,  a  plan  by  which 
we  think  the  condition  of  the  pond  might  be  greatly  improved  : 
we  mean  the  construction  of  a  road  around  the  border  of  our 
beaatifallake. 


T2 


WATER  BOAED. 


"  There  is  a  constftiitly-iacreasing  demand  upon  us  to  pro\n<le 
for  the  drainage  from  the  eafates  bordering  on  the  pond,  which 
now  pollutes  the  water.  The  construction  of  a  sewer  in  con- 
nection with  such  a,  road  would  carry  all  the  draina;;e  into 
Alewifo  Brook,  below  the  outlet  of  the  pond.  This,  with  the 
cleaning-up  of  the  bauks  between  such  a  road  and  the  borders 
of  the  pond,  would  do  much  towards  keeping  the  water  clean 
and  pure. 

"  The  parties  who  own  the  land  abutting  on  the  pond  are 
largely  engaged  in  cutting  and  storing  ice;  and  it  is  for  their 
interest  to  increase  the  purity  of  the  water  and  the  area  of  tlie 
pond  by  clearing  out  the  vegetable  matter  therein.  We  have 
reason  to  believe  they  would  join  in  this  great  improvement. 
The  greatly  enhanced  value  of  the  four  or  five  hundred  acres  of 
land  that  would  thus  be  rendered  a  most  attractive  locality  for 
building-purposes  would  make  it  an  object  alike  for  the  city  and 
the  town  of  Belmont,  and  the  land-owners,  to  spend  the  monpy 
required  for  this  purpose,  aside  from  the  benefit  it  would  be  to 
our  uatural  reservoir." 


1873,  "  We  were  gratified  at  the  prompt  action  of  the  City 
Council  in  voting  to  put  in  a  sewer  in  Concord  Avenue  and 
Vassal  Laue,  by  which  a  large  amount  of  surface-drainage  on 
the  easterly  side  of  the  pond  can  be  kept  out  of  the  poud,  and 
carried  below  the  outlet  into  Alewife  Brook,  while  at  the  same 
time  we  can  properly  drain  the  new  pumping  works  that  have 
been  erected.  The  subject  of  protecting  our  watei--supply  from 
drainage  around  the  poud  is  an  all-importjint  one,  and  appeals  to 
the  per-sonal  interest  of  every  one  wJio  uses  the  water. 

"  The  sewer  already  voted  in  will  undoubtedly,  iu  the  end, 
be  part  of  a  continuous  one  reaching  entirely  around  the  pond. 
As  the  borders  of  the  pond  become  more  thickly  settled,  tho 
necessity  of  this  course  will  present  itself  more  and  more." 


1874,  Among  the  things  enumerated  in  its  Annual  Report, 
which  the  Board  thought  necessary  to  do,  we  find  recom- 
mended, "The  ultimate  extension  of  the  sewer,  already  com- 
menced, entirely  around  the  pond,  so  as  to  cut  off  all  filthy 
drainage  into  the  pond.    This  kind  of  drainage  is  constantly 
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iocreasing,  as  the  region  around  becomes  more  settled,  and  will 
soon  demand  serious  attention." 

1875.  "  To  clean  out  that  part  of  the  pond  known  as  '  Black's 
Nook,'  where  our  new  conduit  enters  the  pond.  Undoubtedly 
other  thuigs  will  be  found  necessary  to  improve  the  purity  of 
our  watar,  and  increase  our  resources." 

It  will  thua  be  seen  that  the  subject  of  the  "Purity  of  our 
Water  "  has  not  escaped  our  attention.  We  have  not  had  any 
eridence  presented  to  us  to  show  that  the  drainage  into  tiie 
pond  has  had  any  appreciable  effect  upon  our  water,  thus  far. 
Our  pond  at  high  water  contains  from  1,200,000,000  to  1,500,- 
000,000  gallons  of  water,  an  amount  nearly  equal  to  two  yeara' 
supply.  It  will  be  seen  that  whatever  comes  into  the  pond  in 
the  form  of  drainage  becomes  diluted  in  this  vast  body  of  water, 
in  addition  to  half  as  much  more  which  iiuds  its  way  into  the 
pond  from  various  sources  every  year.  In  order  that  you  may 
Bee  the  past  and  present  condition  of  our  water  in  respect  to 
parity,  and  that  we  have  not  been  remiss  in  applying  the  best 
chemical  tests  to  prove  its  quality,  from  time  to  time,  we  give 
you  herewith  a  table  showing  analysis  of  all  the  waters  that 
come  into  our  water-supply.  You  will  notice  that  we  have  no 
analysis  reported  from  18o3  to  1872,  a  term  of  nineteen  years, 
in  which  time,  so  far  as  we  know,  the  question  of  the  purity  of 
the  water  was  not  raised. 

In  connection,  we  give  you  a  table  of  the  analysis  of  the 
water  from  eight  different  wells  in  our  city,  and  some  from  other 
towns  around,  also  of  the  Cochituate  and  Mystic  waters.  Ey 
comparison,  you  will  see,  that,  while  our  water  is  not  as  pure  as 
some  other  water-supplies,  it  is  very  greatly  superior  to  any 
of  the  well-waters ;  and  it  will  also  be  noted  that  most  of  the 
analysis  of  Cambridge  wells  was  made  many  years  ago,  before 
the  Boil  was  so  much  impregnated  with  drainage  as  now. 
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'We  also  give  yoii,  by  some  references  to  our  past  Reports,  the 

Idence  that  we  have  also  given  attention  to  o\ir  pi-ospectivo 
ts  in  an 

AiIdltlonHl  Trater-Supplf. 

There  was  a  general  belief,  in  the  early  history  of  our  water- 
works, that  Fresh  Pond  would  furnish  an  unlimited  supply  of 
water.  The  great  droughts  of  1872  and  1873  dispelled  this 
illusion,  when,  for  a  considerable  time,  the  amount  we  pumped 
out  of  the  pond  daily  lowered  the  pond  by  just  about  the  same 
amount  of  water  aa  measured  by  its  area. 

Another  prevailing  opinion  was  shown  to  be  without  any 
foundation  ;  to  wit,  that  there  was  an  underground  connection 
between  Fresh  Pond  and  Little  and  Spy  Ponds,  as  the  constant 
lowering  of  Fresh  Pond  had  no  appreciable  effect  on  the  other 
ponds.  With  these  facts  before  it,  the  Board  foresaw,  that, 
at  some  not  very  distant  day,  our  rapidly-growing  city  would 
need  a  lai^er  water-supply;  and  we  find  in  the  Report  for  1872 
a  recommendation  "  that  application  be  made  to  the  legishiture, 
that  we  be  permitted  to  take  the  water  from  such  streams  in 
this  county  (the  right  to  which  is  not  already  granted  others) 
as  we  can  bring  to  advantage  to  re-enfoice  our  present  water- 
supply." 

No  notice  having  been  taken  of  this  recommendation,  so  far 
WB  could  learn,  the  same  recommendation  was  repeated  in 

le  Water-Board  Report  of  1873.  A  hearing  was  secured  for 
us  before  the  proper  committee  of  the  legislature;  but  Water- 
town  and  Belmont  opposed  our  taking  Clematis  Brook  to  re- 
enforce  our  supply,  when,  in  1874,  the  Board  recommended  that 
"application  be  made  to  the  legislature  for  the  right  to  take 
water  from  such  streams  as  can  conveniently  be  brought  to 
force  our  present  water-supply,  when  by  so  doing  we  shall 

»t  interfere  with  any  rights  already  granted  to  others." 

We  recommend  the  following  things  which  need  to  be  done, 
we  present  them  in  the  order  of  their  importance  as  pre- 
sented to  our  minds,  and  for  them  in  due  time  we  shall  ask 
from  you  the  necessary  appropriations,  in  addition  to  the  amount 

ir  extending  the  street  pipes, 

First,  Secure  a  strip  of  land  around  Fresh  Pond  of  sufBcient 

idlh  to  enable  us  to  preserve  the  purity  of  the  water  in  the 
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pond ;  and  we  tbiok  that  the  land  needed  for  this  purpose  can  be 
properly  ascertained  only  by  a  careful  topographical  survey  of 
the  land  around  the  pond. 

Second^  Provide  a  basin  which  will  receive  nearly  all  the  sui^ 
face-drainage  now  coming  into  the  pond,  and  from  which  the 
drainage -water  can  find  its  way  Into  the  pond,  only  after  being 
filtered  through  a  bed  of  gravel.  This  we  think  can  be  done 
at  a  very  moderate  cost,  after  aecnring  the  necessary  land. 

Third,  Drive  slieet  piling  around  the  low  borders  of  Little 
Pond  to  hold  the  bank,  and  enable  us  to  prevent  the  draini^e 
from  the  surrounding  low  lands  from  running  into  the  pond. 

As  our  city  is  growing  rapidlj',  and  every  year  is  calling  for 
more  water,  we  think  it  is  wise  for  us  to  do  what  we  can  to 
anticipate  our  future  wants  ;  and  we  recommend  that  suitable 
action  in  proper  season  be  taken  next  fall  to  petition  the  legis- 
lature for  the  right  to  take  auch  water  as  we  can  get  conven- 
iently to  re-enforce  our  water-supply. 

Since  writing  the  foregoing,  we  have  had  made  by  request  of 
the  joint  Committee  of  the  City  Council  appointed  to  confer 
with  the  Water  Board  in  regni-d  to  the  purity  of  our  water,  and 
other  matters  pertaining  to  the  water-works,  an  analysis  of  all 
the  different  waters  conuected  with  our  water-supply;  and  we 
herewith  send  to  you  a  copy  of  the  report  made  of  the  analysis 
of  the  waters  by  S.  P.  Sharpies,  Esq.,  chemist,  and  State  asaayer. 
Much  valuable  information  is  given  therein  in  regai-d  to  our  water- 
supply  and  other  matters  of  interest  in  connection  therewith; 
and  we  think  this  document  should  be  published  with  our  Report, 
for  the  information  of  the  people,  and  for  future  reference. 

We  make  therefrom  the  following  brief  extracts,  to  which  we 
would  call  especial  attention :  — 


"  It  wiU  be  seen  from  the  nnalysis,  that,  while  the  water  sup- 
plied to  Cambridge  is  much  harder  than  most  of  the  waters 
quoted,  in  point  of  purity,  and  freedom  from  sewage-matter,  it 
compares  favorably  with  the  best  of  them  ;  being  fully  equal,  in 
this  respect,  to  Cochituate  when  delivered  from  our  hydrants. 

"  I  would  therefore  recommend  that  the  supply  from  Well- 
ington Brook  and  the  iilter-basin  at  Little  Pond  be  utilized  at 
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It  gives  us  pleasure  to  testify  to  the  valuable  services  of  W. 
S.  Barbour,  our  City  Engineer,  who  has  taken  a  great  interest 
in  all  our  work,  and  rendered  to  us  cheerful  and  valuable  assist- 
ance. 
•  For  any  further  details  that  may  be  required  in  regard  to  the 
condition  of  our  Works,  we  would  refer  to  the  Reports  of  the 
Registrar  and  Superintendent  made  to  this  Board,  which  we 
herewith  submit  as  part  of  our  Report. 

GEO.  P.  CARTER, 
J.  WARREN  MERRILL, 
H.  L.   EUSTIS, 
C.   W.  KINGSLEY, 
F.  A.  ALLEN, 
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The  Joint  Special  Committee  of  the  City  Council  appointed 
to  confer  with  t!ie  Water  Board  as  to  the  sources  of  jjollulion  to 
our  water-supply,  and  the  means  of  preventing  the  same,  have 
attended  to  their  dutj',  and  respectfully  report, 

A  meeting  was  arranged  with  the  Water  Board,  when  tho 
object  of  the  Committee  was  presented,  jind  such  informatioD 
as  the  Board  could  furnLsh  was  recjueated. 

A  detailed  statement  of  what  the  Board  had  done  to  ascer- 
tain the  purity  of  the  water  from  time  to  time,  since  the  city 
bought  tlie  worlia,  was  presented,  with  tables  showing  the 
analysis  of  the  water  at  the  time  it  was  taken  for  the  use  of  the 
city,  and  at  various  times  siuce,  down  to  a  recent  date.  All 
these  analyses  show  that  the  water  of  Fresh  Pond  has  nearly 
maintained  its  original  atandurd,  as  per  Mr.  Sharpies 's  Table  No. 
II.,  attached  to  this  Report.  Tliia  table  also  shows  that  our  new 
sources  of  supply  —  viz..  Little  and  Spy  Pouds,  and  Wellington 
Brooli  —  are,  taken  together,  as  pure  as  Fresh  Pond.  In  answer 
to  our  inquiries,  the  Water  Board  informed  us  that  there  were 
some  places  where,  at  certain  times  of  the  year,  drainage  might 
find  its  way  into  tlie  pond,  and  referred  us  to  their  Reports  of 
previous  years  to  the  City  Council,  wherein  they  claimed  they 
had  fully  presented  the  matter,  and  suggested  the  remedy. 

Being  anxious  to  obtain  all  possible  information,  your  Com- 
mittee made  a  personal  inspection  of  the  bordei-s  of  Fresh 
Pond,  also  of  the  connection  made  with  Little  and  Spy  Ponds  and 
Wellington  Brook,  and  their  surroundings,  which  was  as  thor- 
as  the  season  would  admit.    The  only  places  from  which 
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your  Committee  think  that  there  is  immediate  danger  to  Fresh 
Pond  are  on  the  south-westerly  side,  near  Cuahing  Street,  where 
more  or  less  draiunge,  at  certain  seauoiiii  of  the  year,  finds  its 
way  into  the  pond,  and  should  be  cared  for  at  once  ;  also  from 
the  flrainape  which  may  tind  its  way  into  the  pond  from  Fresh 
Pond  Hotel,  and  the  picnic-grounds  and  the  boating  connected 
therewith.     The   Mayor  has  already  taken  the  proper  steps  to 
bring  a  petition  before  the  legislature  for  authority  to  prevent 
boating  on  the  pond,  which,  if  suoueMsful,  will  remove  one  great 
use  of  complaint.     In  re;^iird  to  the  picnic  and  hotel  grounds, 
your  Committee  would  recommend,  that  so  much  of  the  land 
bordering  on  the  pond  as  is  connected  with  these  premises  be 
immediately  taken  under  the  authority  given  us  by  tlie  legisla- 
ture, and  that  the  same  be  properly  fenced,  so  aa  effectually  to 
exclude  all  persons  from  the  pond  in  that  locality.     Our  inspec- 
tion of  Little  Pond  satisfies  us  that  the  chance  of  any  deleteri- 
(fV3  matter  finding  its  way  into   the  pond  is  very  small.     In 
,rd  to  Wellington  Brook,  there  are  some  houses  in  Belmont, 
'hose  drainage,  if  any,  would  naturally  find  its  way  into  the 
lok.     In  one  place  there  are  also  a  number  of  pig-pens,  from 
in  heavy  rains  or  melting  snows,  surface-drainage  linds 
way  into  the  brook.     The  analysis  shows  that  the  amount  of 
lUution  which  finds  its  way  into  the  brook  from  this  source  ia 
ire   imaginary  than  real:  still  we  think   that  arrangements 
[Duld  be  made   with  the  owners,  either  to  remove  the  pens 
itirely,  or,  if  that  cannot  be  done,  to  change  their  location,  so 
'^at  all  the  wasii  or  sui'face-d  rain  age  would  run  southerly,  and 
ftway  from  the  brook;  and  that  a  tight  cement  cistern  be  built 
to  catch  and  hold  the  drainage. 

We  did  not  make  an  inspection  of  the  bordera  of  Spy  Pond, 
aa  we  were  informed  by  the  Water  Board  that  they  were  not 
taking  water  from  the  pond,  and  did  not  intend  to  do  so  (ex- 
cept in  an  emergency),  until  they  had  made  a  careful  examina- 
tion and  analysis  of  tlie  water  at  different  seasons  of  the  year, 
as  recommended  by  Mr.  Sharpies.  After  making  this  personal 
inspection,  we  arranged  for  another  meetiug,  to  wliich  wo  in- 
vited the  gentlemen  who  had  appeared  before  the  Board  of 
Aldermen  when  this  matter  was  before  that  Boai'd,  together 
with  the  Water  Board,  to  meet  us,  and  give  their  views  in  regard 
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to  what  should  be  done.  Our  attention  whs  called  to  the  drain- 
age which  finds  its  way  into  our  water-supply,  as  herein  re- 
ferred to  J  and  also  to  the  character  of  the  land  which  forma  the 
water-shed,  from  which  a  large  part  of  the  water  cornea  to  make 
up  Wellington  Brook  and  Spy  and  Little  Fonda.  No  plan  waa 
presented  or  recommended  to  remedy  the  evila  complained  of; 
but  it  was  thought  by  some  of  the  gcutlemen,  that  a  commission 
should  be  employed,  consisting  of  an  engineer,  a  chemist,  and  a 
sanitarian,  to  examine  the  whole  subject  of  the  quality  and 
quantity  of  our  water-supply. 

The  extent  of  our  supply,  and  the  quality  of  our  water,  were 
diseusaed  by  the  members  of  the  Water  Board ;  and,  so  far  as 
possible,  the  subject  was  considered  in  all  its  bearings.  This  has 
satisfied  your  Committee  that  an  expenditure  of  money  in  this 
du'ection  is  not  called  for  at  present.  If  we  were  seeking  a  neie 
supply,  the  quality  and  quantity  of  which  were  unknown,  then 
a  commission,  as  suggested,  would  be  desirable  ;  but  from  the 
fact  that  the  Water  Board  is  aware  of  the  sources  of  pollution 
that  exist,  and  that  it  now  has,  and  has  had  for  years,  the 
services  of  as  competent  an  engineer  and  chemist  as  would 
probably  be  on  a  conimissiou,  we  tliink,  that,  if  the  ajipropria- 
tions  asked  for  are  made  by  the  City  Council,  our  water-supply 
will  be  protected  just  as  well  as  through  the  recommendations  of 
a  paid  commission. 

To  satisfy  ourselves  in  regard  to  the  present  condition  of  the 
waters,  we  decided  to  have  a  thorough  analysis  made  of  a\\  the 
water  we  command  ;  and  herewith  we  submit  the  Report  of  S.  I*. 
Sharpies,  Esq.,  chemist,  whicli  presents  the  matter  of  the  quality 
of  the  water  in  a  most  favorable  light,  both  on  its  own  meril«, 
and  in  comparison  with  other  water-supplies.  To  this  Report, 
with  the  tables  annexed,  we  invite  your  careful  attention.  This 
Report  seems  conclusive  evidence  to  your  Committee,  that  ratwt 
of  the  danger  apprehended,  that  our  water  will  be  contaminated 
by  the  drainage  from  cultivated  lands  (which  largely  compose 
the  wat«r-shed),  has  no  foundation  in  fact.  We  think  Mr. 
Sharples's  statement  in  his  Report —  "  that  Nature  understands 
her  business,  and,  if  we  only  give  her  time  enough,  will  take  care 
of  all  noxious  organic  mattei's  in  water" — is  a  fact  acknowledged 
by  all  chemists,  and  should  be  taken  as  such,  until  science  dis- 
proves the  same. 
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I  Perhaps  it  is  a  misfortune  that  our  water-supply  is  too  near 
Aooe,  and  is  subject  to  the  personal  observation  of  oar  citizens 
fixiraday  to  day.  This  is  probably  the  reason  we  hear  complain  ta. 
Persons  see  and  report  what  in  itaelf  ia  impure,  not  thinking  of 
'iie  process  of  purification  that  takes  place   before  the  water 

kptxey  see  is  used. 
t    It  is  the  opinion  of  this  Committee,  after  a  careful  comparison 
H  our  owQ  supply  with  others  with  which  we  are  acquainted, 
that  Fresh  aud  Little  Ponds,  and   Wellington  Brook,  are  as 
-favor.il)ly  situated,  as  regavda  their  liability  to  conianiination, 
^*  any  other  supply  that  cau  be   named,  as  we  have  no  large 
*Ti an u factories  pouring  their  diainago  and  refuse  matter  into  our 
"Water,  nor  are  they  suiTounded  by  large  barn-yarils,  and  other 
out-buildings  usually  to  be  found  surrounding  ponds  and  atreama 
farther  away  from  the  city.     In  this  connection,  it  is  proper  to 
state,   that   while   several   physicians  of   Cambridge   appeared 
before  our  Committee,  yet  no  complaint  was  made  to  us  in 
regard  to  the  water  being  unwholesome,  or  in  any  way  injuri- 
ous to  the  public  health ;  and  this  point  is  fully  covered,  we 
^Kthink,  by  Mr.  Sharpies  in  hia  Report.     On  page  13  he  says,  "It 
^^faill  be  seen  from  these  analyses,  that,  while  the  water  supplied 
^Hb  Cambridge  is  much  harder  than  most  of  the  waters  quoted, 
^^Tn  poiiit  of  purity,  and  freedom  from  sewage-matler,  it  eom- 
ptres  favorably  with  the  best  of  them  ;  being  fully  equal,  in  this 
lespect,  to  Cochituate  when  delivered  from  our  hydrants." 
^K^  Fresh   Pond    is  really  our   reservoir   or  sett  ling- basin,  and 
^^bould  be  protected  from  the  constantly  increasing  drainage  on 
^^ne  shores.     While  no  perceptible  evil  has  yet  come  from  this 
^^narce,  yet  it  is  wisdom  to  provide  for  the  future,  aud  see  that 
^^Be  pond  is  properly  protected.    To  do  this,  we  must  control  the 
^^Porders  of  the  poud,  and,  if  possible,  the  pond  itself.     And  we 
Vould  therefore  recommend  that  immediate  action   be   taken, 
under  the  autliority  that  we  already  possess,  to  coutrol  that 

portion  of  the  borders  connected  with  the   hotel  and  picnic- 

^^u-ounds,  and  on  the  south-westerly  side,  near  Cashing  Street, 
^^fti  previously  mentioned  in  this  Keport ;  and  that  after  a  careful 
^^■Brvey  has  been  made,  and  a  system  of  sewerage  adopted  for  this 
^^^niole  territory,  then  whatever  land  is  shown  by  the  survey  to 
^^Hp  oecessary  fur  the  full  protection  of  the  pond,  and  for  ulti- 
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mately  buildiug  n,  sewer  entirelj  around  it,  hs  taken  for  that 
purpose.  It  seems  to  ua  that  any  action  in  taking  or  purchas- 
ing land  until  this  is  done  would  be  in  the  dark. 

In  conclusion,  your  Committee  feel  that  this  whole  subject  of 
our  water-supply  and  its  pixitection  is  in  competent  hands,  and 
can  be  safely  left  there,  provided  the  City  Council  make  the 
appropriations  necessary  to  carry  out  their  recommendations. 
The  Water  Board  is  composed  of  gentlemen  who  have  for  years 
made  this  subject  their  study,  and  seem  to  luidei-stand  the  whole 
Bubject.  Tliey  are  personally  interested,  in  their  official  capacity, 
that  every  thing  should  be  done  to  keep  tbeir  department  up  to 
a  high  standard,  and,  as  citizens  and  tax-payers,  that  all  ap[)ro- 
priations  asked  for  should  be  economically  and  judiciously 
expended. 

All  which  is  respectfully  submitted. 

SAM'L  L.  MONTAGUE, 
GEO.  H.  UOWARD, 
FERE2  G.  PORTER, 
GEO.  F.  WHITING, 
ARCniBALD  M.  HOWE. 
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Cambridge,  Dec.  18,  1876. 

To  THE  Joint  Special  Committee  op  the   City  Coxtncil  of  the 
City  of  Cambridge. 

Gentlemen^  —  Having  at  your  request  visited  the  designated 
localities,  I  herewith  transmit  a  report  on  the  quality  of  the 
water  analyzed. 

Samples  of  water  have  been  collected  from  the  following 
localities :  — 

No.  1.  From  the  surface  of  Fresh  Pond,  directly  under  the 
ice,  which  was  about  an  inch  thick.  This  sample  was  slightly 
milky,  evidently  from  suspended  clay.  It  will  be  recollected 
that  the  pond  was  not  frozen  over  until  Sunday,  and  that  Satur- 
day we  had  a  violent  gale  from  the  north-west :  this  had  the 
effect  of  stirring  up  the  water  somewhat,  and  it  had  not  yet 
entirely  settled.  The  sample  came  from  just  outside  the  gate- 
house, at  the  inlet  to  the  pump-house. 

No.  2.  From  the  service-pipe  at  my  house  on  Shepard 
Street. 

No.  3.  From  Spy  Pond,  about  twenty  feejb  from  the  gate- 
house, at  the  surface.  This  showed  considerable  amounts  of 
infusoria. 

No.  4.  From  Little  Pond,  about  twenty  feet  from  the  gate- 
house, at  the  surface. 

No.  6.  From  the  filter-basin,  close  to  the  wall  next  to  Little 
Pond.     The  water  was  flowing  in  here  in  a  strong  stream,  which 
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the  men  who'  were  working  in  it  said  was  quite  warm  as  com- 
pared with  the  water  of  the  pond," 

No.  6.  Wellington  Brook,  near  the  gate-house,  just  under 
the  ice. 

No.  7,  Wellington  Brook,  about  fifty  feet  above  the  stream 
coming  from  the  direction  of  the  pig-pen  of  Mr.  Richardson. 

No.  8.  The  shallow  well  in  Mr.  Crodby's  field,  Pond  Street, 
Arlington.  This  is  not,  stiictly  speaking,  a  well,  but  is  a  box 
through  which  the  water  from  the  drain  which  underlies  a  por- 
tion of  the  field  passes.  It  is  the  same  place  that  has  been 
spoken  of  at  the  hearings. 

No.  9.  The  well  in  Mr.  Crosby's  kitchen.  Pood  Street, 
Ai'lington.  It  having  been  stated  at  the  hearings  that  this  well 
was  a  bad  one,  it  was  deemed  desirable  to  obtain  a  sample  of 
the  water  for  comparison  with  the  other  waters. 

No.  10.  Cochituate  water,  as  drawn  from  the  faucet  in  my 
laboratory,  114  State  Street,  Boston. 

These  samplew,  with  the  exception  of  2  and  10,  were  pro- 
cured on  the  morning  of  Dec,  13,  and  immediately  taken 
to  my  laboratory.  No.  10  was  drawn  ou  the  15th  ijist.,  and 
No.  2  on  the  16th. 

The  method  of  analysis  followed  was  that  laid  down  by  Profik 
Wanklyu  and  Chapman  for  the  determinatiou  of  ammonia.  The 
solid  residue  was  determined  in  the  usual  manner  by  evapora- 
tion to  dryness.  The  results  of  these  ten  analyses  will  be  found 
in  Table  No.  I.  In  the  case  of  samples  Nos.  4  and  5,  it  was 
deemed  advisable  to  make  full  analysis  as  showing  more  nearly 
the  relation  between  the  two  samples  of  water.  These  analyses, 
taken  in  connection  with  the  two  former,  show  conclusively, 
I  think,  that  the  water  in  the  filter-basin  does  not  come  from 
Little  Pond,  but  from  the  spnnga  which  abound  in  this  locality. 
In  digging  out  the  easterly  end  of  Little  Pond,  a  similar  set  of 
Bpnogs  was  found.  These  were  analyzed  at  that  time,  with  the 
results  shown  in  Table  No.  II. 

In  Table  No.  II.  I  have  collected  all  the  analyses  of  the  waters 
iu  the  vidnity  of  Fresh  and  Spy  Poods  to  which  I  have  access. 

*  Tilt)  lempcmiiro  ot  ihc  wrIct  in  the  ponJ.  as  uki^n  bv  Mr.  Dudlcj-  on  ihe  19th, 
wu  39"  F. ;  of  Ibe  w>Mr  in  the  filler-bujn,  ii"  F. ;  and  ul  the  *ir  ovur  the  buin.  >t 
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I  have  iilso  added  a  number  of  nnalyaes  of  Mystic  and  Cochitu- 
ate  Ponds,  and  Merrim;ick  and  Charles  Rivers,  together  with  a 
single  analysis  of  Sehiiylkiil  River  water. 

The  analyses  of  Charles  River  and  Merrimack  water  nre  qiiotL^d 
as  being  the  best-known  instances  of  tlie  use  of  filtering-j,'!!!  lories. 
It  is  noticeable,  however,  in  both  these  cases,  thiit  a  considera- 
ble portion  of  the  water  is  evidently  not  derived  from  the  rivers, 
but  from  the  springs  uncovered  in  digging  the  galleries.  They 
thus  afford  exactly  paittllel  coses  to  the  Sltering-basin  at  Little 
Pond. 

The  ground-water  of  Fresh,  Spy,  and  Little  Pond  basins, 
is  xo  totally  different  from  that  of  Lake  Cochituate,  and  the 
Burface-water  which  is  carried  off  by  the  two  rivers,  that  it  is 
difficult  to  make  any  comparison  between  them. 

The  basin  in  which  these  ponds  lie  has  evidently  been  at  one 
time  beneath  the  ocean,  as  all  the  ground  is  saturated  with  lime 
and  magnesia  salts :  these,  entering  into  the  spring  waters,  serve 
to  make  them  hard.  In  fact,  all  the  ground-water,  as  distin- 
guished from  the  mere  surface-flow,  is  in  this  vicinity  extremely 
hard,  as  is  shown  by  numerous  analyses  of  wells  that  have  lieen 
made  in  the  vicinity  of  Boston,  of  which  the  Crosby  Well  is  a 
&ir  example. 

■  The  watere  of  Spy,  Little,  and  Fresh  Ponds,  are  evidently,  to 
ft  considerable  extent,  derived  from  these  ground-wa lei's,  as  is 
'^owQ  by  the  amount  of  solid  matter  which  they  leave  on 
evaporation.  WeiUugton  Brook  partakes,  to  a  smaller  extent, 
of  the  same  characteristic,  being  derived  from  springs  in  part. 
liRke  Cochituate  and  Cliarles  and  Merrimack  Rivera,  tying 
oatside  of  this  basin,  have  an  entirely  different  character:  they 
ore  all  lai^ely  derived  from  surface-drainage,  and  consequently 
are  much  softer  water,  and  mucii  more  free  from  eai'thy  matter. 
They  are  also  much  more  variable  waters  than  Fresh  Pond. 
Presh  Pond,  being  supplied  to  a  considerable  extent  from  under- 
ground sources,  remains  very  constant  in  composition. 

Since  comparison  by  amount  of  solid  residue  is  out  of  the 
qoestion,  we  must  fall  \)Ack  upon  another  method. 

We  cannot  compare  them  by  the  amount  of  organic  and  vohi- 
tile  matter,  because  wiiile  this,  in  the  cose  of  the  rivers  and  Lako 
Cochituate,  very  nearly  represents  the  amount  of  organic  matter 
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present,  in  the  case  of  the  ponds,  it  also  includes  a  considera- 
ble amount  of  wat^r  which  in  in  combination  with  the  lime  and 
magnesia  salts,  and  which  is  not  expelled  at  212°  F.  The 
amounts  of  liine  and  magnesia  salts  in  these  waters  are  much 
less  than  in  Thames  water,  and  are  not  present  in  sufficient 
qunutity  to  do  any  hiirm  beyond  rendering  the  water  lightly 
hard.  The  ammonia  determi  nations  fortunately  give  us  a 
method  of  comparison.  Tlie  amount  of  ammonia  in  the  water 
gives  uti  with  a  great  dual  of  accuracy  a  means  of  judging  of 
the  purity  of  watei",  and  its  freedom  from  sews^e,  or  contamina- 
tion from  animal  sources.  The  changes  which  take  place  in  ani- 
mal matter  when  in  a  state  of  decay  may  be  briefly  described  as  fol- 
lows. The  fii-st  change  which  takes  place  is  their  splitting  up  into 
carbonic  acid,  and  compounds  simihtr  to  ammonia.  If  oxygen  la 
plenty  in  the  water,  these  compounds  are  soon  convertt-d  into 
iiiti-ates,  which  are,  in  turn,  decomposed,  nitrogen  being  ^et  free. 

In  the  case  of  the  shallow  well  in  Crosby's  Field,  on  which,  it 
is  siud,  six  cords  of  mghl-soi],  and  six  cords  of  stable- man tu-e, 
have  been  spread  unnually  lor  the  last  twenty  years,  we  have 
this  process  well  illustrated.  The  ammonia  has  ali  been  oxidixed 
to  nitric  acid;  and  we  have  a  considerable  amount  of  nitrates 
present,  but  almost  no  ammonia,  either  free,  or  capable  of  being 
bet  free.  Now,  it  will  be  noticed,  in  the  tables  we  have  two  col- 
umns, liended  Free  Ammonia  and  Albuminoid  Ammonia.  The 
free  ammonia  is  perfectly  liarmless,  having  been  once  in  the  form 
of  animal  or  vegetable  matter:  this  has  been  decomposed,  and  it 
is  set  free.  The  albuminoid,  however,  represents  the  animal  or 
vegetable  matter  that  is  in  the  water,  and  is  capable  of  yielding 
amiuouin :  this  indicates,  to  a  great  extent,  the  ptuity  of  tha 
w.tter,  or.  rather,  its  fitness  for  domestic  use;  if  it  increases 
very  mucii.  the  water  is  to  be  looked  upon  with  suspicion. 

It  is  generally  considered  that  one  part  of  albuminoid  ammo- 
nia is  eqnal  to  ten  parts  of  solid  se wage-matte i'.  Thus,  taking 
the  maximum  amount  as  found  in  Fresh  Pond  Feb.  22,  1876, 
lUO.OOO  pounds,  or  12,004  gallons,  would  contain  .liJO  pouuda  of 
solid  sewage-matter;  Wellington  Brook,  June  16, 1876,  would 
contain  in  the  same  amount  .090  pounds,  which  is  a  little  in 
excesa  of  the  amount  contained  at  the  previous  determination, 
which  was  .064  pounds  j  while  Cochituate,  Dec.  16,  contained  .11*0 
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pounds :  SO  that  WeHiiigton  Brook  compares  very  favorably  with 
Cochituate,  and  is  better  than  Fiesh  Pond  water  aa  taken  from 
Qie  surface,  which  contains  .160  pounds  in  tho  same  amount. 
One  thing  ia  worthy  of  lemark  in  this  connection  :  and  tint  is. 
the  parification  of  the  water  as  it  passes  tiirough  the  pipss.  The 
water  as  delivered  in  a  city  is  atmost  always  more  pure  tlian 
when  taken  from  the  gate-house,  or  inlet.  This  id  well  shown 
ID  all  the  examples  quoted.  Tiiu:i  the  alhuminold  ammnnirt  iu 
Fresh  Pond  water,  as  talcen  from  the  pond  Ddu.  13,  was  .OltJO 
parts  iu  100,000:  as  taken  at  the  house  on  Ihe  ICtfi,  it  was 
.0060  parts.  It  must  be  remarked,  however,  in  this  connection, 
that  the  water  taken  immediately  under  the  ice  is  generally 
below  the  average  in  purity.  Cochituate  from  pond,  June  IS, 
1^75,  contained  .0032  parts;  from  my  office,  June  1(<,  it  contained 
.0070  parts  ;  Merrimack,  at  Lowell  fiiter-baaiu,  .0037  parts :  ser- 
vice-pipe in  Lowell,  .0013  parts  ;  filter-basin  at  Walthani,  .0103 ; 
house-service,  ,0033.  The  above  quotation  of  Cochituate  does 
not  follow  the  rule:  it  is,  however,  an  exceptional  case.  Numer- 
ous determinations  made  by  Prof.  Nichols  aiiow  that  the  water 
as  delivered  in  Boston  is  better  than  when  it  left  the  lake. 

Iu  fact,  Nature  understands  her  business,  and,  if  we  only  give 
her  time  enough,  will  take  care  of  all  noxious  organic  mattera 
in  water.  It  is  only  when  such  matters  are  taken  fresh  into 
the  system  that  danger  is  to  be  apprehended. 

Now,  since  the  conduit  enters  iuto  Fresh  Pond  comparatively 
near  the  surface,  and  at  a  distance  of  over  half  a  mile  from  the 
inlet  pipe  to  the  water-works  (which  is  at  least  twelve  feet 
below  high-water  mark),  and  discharges  into  a  body  of  water 
sufficient  for  nearly  two  years'  supply  for  the  whole  city,  it 
would  be  probably  many  months  from  the  time  its  water  en- 
tered the  (lond  before  it  was  taken  out.  And  moreover,  since 
these  waters  of  Little  Pond,  Spy  Pond,  and  Wellington  Brook, 
80  closely  resemble  Fresh  Pond  in  all  particulars,  1  can  see  no 
possible  damage  that  may  arise  from  their  use. 

In  respect  tu  Spy  Pond,  however,  I  think  further  investiga- 
tion would  be '  advisable.  There  is  found  in  this  pond  a  small 
green  microscopic  plant,  which  ia  very  much  more  abundant 
during  some  seasons  of  the  year.  This  plant  seems  to  be  closely 
allied  to  the  red  snow  of  the  arctic  regions,  beuig  a  simple  cell. 
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It  is  very  readily  removed  from  the  water  by  filtration ;  and 
when  ill  the  growing  state,  in  winter,  it  seems  to  impart  no  bad 
taste  or  odor  to  the  water ;  but  in  the  spring,  as  the  weather 
gets  hot,  it  dies,  and  then  the  water  for  some  time  is  said  to  be 
very  offensive. 

I  would  therefore  recommend  that  the  supply  from  Welling- 
ton Brook  and  the  filter-basin  at  Little  Pond  be  utilizetl  at  once  ; 
I  see  no  necessity  for  currying  Wellington  Brook  into  Little 
Pond  as  proposed ;  it  will  not  be  improved  by  the  operation  : 
and  that  Spy  Pond  be  closely  watched  for  a  year  or  two,  with 
frequent  analyses,  and  that,  if  needed,  the  water  be  drawn  off 
when  at  its  best,  and  filtered  before  it  is  admitted  into  Fresh 
Pond. 

Of  the  analyses  given,  those  marked  H.  are  by  Prof.  Hora- 
ford  ;  those  marked  M.,  by  Mr.  Mariner,  who  was  at  that  time  a 
student  of  Prof.  Horsford's  ;  W.  are  by  Prof.  Edward  S.  Wood  ; 
N.  are  by  Prof.  William  R.  Nichols,  who  has  devoted  mnch  time 
and  attention  to  this  subject,  under  the  direction  of  the  State 
Board  of  Health,  and  whose  papers  in  its  annual  reports  will 
be  found  extremely  valuable  reading;  the  one  marked  C.  is 
by  Dr.  Cresson  of  Philadelphia ;  while  those  marked  S.  are  by 
myself,  and  have  been  made  for  the  benefit  of  the  Water  Board 
of  Cambridge. 

It  will  be  seen  from  these  analyses,  that,  while  the  water  sup- 
plied to  Cambridge  is  much  harder  than  most  of  the  waters 
quoted,  in  point  of  purity,  and  freedom  from  sewage-matter,  it 
oonipates  favorably  with  the  best  of  them  ;  being  fully  equal 
in  tliis  respect  to  Cochituato,  when  delivered  from  onr  hydrants. 

To  show  the  rapid  manner  in  which  sewage  ia  eliminated  from 
water,  I  give  some  quotations  from  eminent  English  autborilies. 

Dr.  Frankland  says,  in  1867,  in  the  "  Quarterly  Journal  of 
Soience,"  "The  population  in  the  basin  of  the  Thames  above 
where  water  is  taken  is  1,000,000,  the  drainage  of  some  000,000 
of  whom  is  poured  into  the  river.  This  sewage  ia  so  thor- 
ou'jhly  oxidized,  that  no  tnioe  of  it  can  be  detected  in  an  un- 
oxidized  state.  The  average  fiow  where  the  companies  take 
tlieir  supply  is  800,000,000  gallons  daily  :  the  sewage  contained 
would  be  jmU" 

Dr.  Letheby  states,  "I  have  arrived  at  a  very  decided 
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elusion,  that  sewage,  when  it  is  mixed  with  twenty  times  its 
volume  of  rujining  water,  and  has  flowed  a  distance  of  ten  or 
twelve  miles,  is  absolutely  destroyed  ;  the  agents  of  destruction 
being  infusorial  animals,  aquatic  plants  and  fish,  and  chemical 
oxidation," 

The  Royal  Commission  on  tlie  water-supply  of  London  says 
in  18G9,  "  Hut  though,  for  these  reasons,  we  believe  that  the 
oiganic  contamination  of  the  Thames  is  much  less  than  ia  com- 
monly imagined,  still  it  would  he  sufficient  to  do  great  mischief, 
were  it  not  for  a  moat  beneficial  provision  of  Natura  for  effecting 
spontaneously  the  purification   of   the   streams.     Some  of  the 
noxious  matter  is  removed  by  fish  and  other  animal  life  ;  and  a 
farther  quantity  is  absorbed  by  the  growth  of  aquatic  vegeta- 
^lion  :  but,  in  addition  to  these  abstractions,  important  changes 
J  effected  by  chemical  action.     The  organic  compounds  dis- 
nlved  in  water  appear  to  be  of  very  unstable  constitution,  and 
i  be  very  easily  decomposed  ;  the  great  agent  in  this  decompo- 
tion  being  oxygen,  and'the  process  being  considerably  hastened 
f  the  motion  of  the  water.     Now,  as  such  waters  always  con- 
niueli  air  dissolved  in  them,   the   decomposing   agent  ia 
idy  at  band  to  exert  its  influence  the  moment  the  matter  is 
Kseived  into  the  water,  in  addition  to  which  the  motion  causes 
■  further  action  by  the  exposure  to  the  atmosphere  ;  and  when 
in   the    Thames)    the  water   falls   frequently  over   woira, 
jses  through  locks,  &c.,  causing  further  agitation  and  aeration, 
!  process  must  go  on  mora   speedily  and   effectually.     The 
ffect  of  the  action  of  oxygen  on  these  organic  matters,  when 
tnplete,  ia  to   break   them  up,   to  destroy  all  their  peculiar 
;aaio  constitution,  and  to  re-arrange  their  elements  into  per- 
tanent  inorganic  forms,  innocuous,  and  free  from  any  deleteri- 
I  quality.     This  purification  process  is  not  a  mere  theoretical 
^cuIutioQ.     We  have  abundant  practical  evidence  of  its  real 
ietion  in  the  Thames  and  other  rivers." 
In  order  to  show  the  quality  of  Thames  water  as  referred  to 
love,  I  annex  Table  No.  III.,  which  gives  the  results  of  the 
lalysis  as  made  for  the  month  of  October,  1876,  by  Mr.  Tidy, 
■for  the  society  of  Medical  Officers  of  Health,     As  will  be  seen, 
these  waters  differ  from  Fresh  Pond  water  mainly  in  the  amount 
of  lime  they  contain. 
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THE    WATER    REGISTRAR. 


iTBii  Registrab's  OFyiOB, 

Cambridoe,  Dec.  11,  1876. 
To  THE  'Watkb  BoABik. 

The  undfersignod  herewith  presents  his  Report  of  the  receipts, 
expenditures,  and  abatements  for  the  year  ending  Nov.  30, 
1876,  together  with  a  statement  of  the  number  of  water-takers, 
fixtures,  &c.,  and  other  matters  in  his  department. 

E«c«Ipt8. 

Water  Rates fll7,202  21 

Meter  Rates 25,506  93 

City  Rates 10,837  87 


Water  Rates  for  1875     .         .         .  6,831  46 

Meter  Rates  for  1 875     .         .         .  1,655  52 

City  Rates  for  1873-75  .        .        .         17,132  77 


25,619  75 

$179,166  76  • 

Supply-pipe,  laying  and  repairing ....         8,075  02 

Finea,  off  and  on  Water,  and  Sundries  .         .         .  570  50 

Rent  of  House  at  Pipe-yard 150  00 


Total 9187,962  28 

Amountpaidto  the  City  Treasurer        .         .         .     187,402  53 


Balance  (memoranda  of  A.  F.  Fifieldj   , 
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Expenditiuefl, 

Care  and  Repair  Account ;  viz.,  — 
General  Repairs 
Pumping  Service    . 
Office  Expenses 


msion  Account 
^^^pply  Account    . 


$6,806  54 
15,638  33 
.  6,141  78 


$28,586  65 

104,143  11 

7,071  52 


Total 


•  $139,801  28 


Dne  and  Unpaid. 

"^"ater  Rates $3,685  00 

^eter  Rates 5,047  09 

^^ty  Rates 1,225  00 

^Upply-pipe  and  Repairs,  Sundry  Parties      .        .  12,268  80 

®Upply-pipe  and  Repairs,  City      .        .        .        •  4,408  08 

Total $26,633  97 


Statement  of  the  yearly  revenue  received  from  water-rates 
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26,619  76 

WATEK-WORKS. 


The  Report  of  tlie  Water  Begistrar  for  year 
ending  Nov.  30,  1875,  showed  amounts  due  from 
the  city  for  1873, 1874,  and  1875,  for  fire  hydrants, 
resen'oirs,  and  watering  street^,  a  total  of    .         .      5i38,649  54 

The    City    Council   subsequently  amended  the  ^^ 

Ordinance  in   relation   to  Water-Works,  making  ^^H 

special   rates   to  the   city,  as    follows :   reducing  ^^H 

rates  for  water  for  watering  streets  from  three  centa  ^^1 

to  one  cent  and  a  half  per  hundred  gallons,  and 
reducing  the  rate  per  hydrant  (or  reservoir)  from 
$30  to  111,  thereby  causing  a  total  reduction  of    .        21,516  77 

Balance  paid *17,132  77 

A  further  reduction  has  been  made  this  year  by  the  diacon- 
tinuance  of  15  of  the  29  reservoirs  included  in  the  above. 

A  careful  examination  of  all  premises  supplied  with  Fresh 
Pond  water  was  made  early  in  the  year,  and  a  revision  of  the 
ofBce-list  of  fixtures  was  made  in  accordance  therewith,  largely 
to  the  benefit  of  the  city:  but  some  errors  in  ti'ansfer  in  opening 
new  books,  consequent  upon  change  of  Registrar;  a  large  num- 
ber of  fixtures  subsequently  removed  by  the  owners;  and  the 
stringency  of  the  times  and  the  numerous  vacant  houses  and 
tenements  causing  many  owners  to  order  water  shut  ofif.  —  have 
resulted  in  abatements  to  the  amount  of  $12,840.48 ;  and  wat«r— 
rates  paid,  have,  for  the  latter  reasons,  been  refunded  to  Uu^_ 
amount  of  $710.37.  i^M 

In  the  last  Report  there  were  remaining  off  foi'  non-  ^H 

payment  of  Rates 130 

Let  on  in  1876 21 

109 

Shut  off  in  1876  (for  non-payment,  or  per  order  of  ,h 

owners  on  account  of  vacancy)        ....     414      ^H 
Let  on  again 229     -^M 

StiU  remaining  off 294 

The  question  as  to  allowance  for  vacant  tenements  in  honsm 
occupied  by  more  than  one  family,  and  uuused  fixtures  in  single 
houses,  as  also   the  numerous  cases  where  single  sapplicH  do 
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dat7  for  double  houses,  and  flometimes  for  whole  blocks,  have 
I  proved  quite  perplexin;^ ;  and  a  uecessary  enforcement  of  the 
[ordinatice  has  caused  some  individual  hardships.  But  most 
pf  such  cases  are  now  provided  for  by  the  seal-lock  invented  by 
•  r.  John  Miller,  the  foreman  of  the  Supply  and  Repair  Depart- 
"Jent,  and,  by  approval  of  the  Boai-d,  at  once  placed  in  use. 

2oO  new  supplies  have  beeu  laid  during  the  year;  but  some 
**f   them  are  not  yet  in  use. 

6  meters  have  been  removed  during  the  year,  and  16  have 
^een  set. 

The  total  number  of  meters  now  in   use  is  105,  located  as 

■C**Uows ;  viz. :  — 


I 
I 


SIZE  OF  METERS. 

! 

|ln. 

|.tn. 

1.1a. 

iHiu 

a-lD. 

S-in. 

.^ 

■ 

1 
I 

1 
1 

; 

B(»U>D  Siamptiig  nd  Manuraolaripg  Co.  .  . 

Btdwd  &  Nlcliola,  Planing;  UJtl 

B.  P.  Cliuk  A  Co..  C^o^«;liOBer. 

C.  L.  Jon«  &  Co..  Soap  UaDufbctor]'  .... 

D,  Otboni  K>1«H,  I'UBing  MUl 

k 

r.  Draper  k  Co.,  Btalloneri-  Wan.  Manuf.   , 

0,0.  Page  LCD.,  Box  Faclor^ 

QM.  Woodi  A  Co.,  Organ  UauulkaMir  .  .  . 
Geo.  A.  IX^Dham  A  Co.,  plcLuro  Frame  UaanT. 
G«a.  M.  Kogrri,  TeneuieDI  Bloik 

WATER-W0RK8. 


I 


WHERE  ATTACHED, 


BouH  orCorrecUon 

II.  O.  UDUghlon  k  Co.,  Rlvcnldtf  Truoi  . 

HuvRTd  LBundiT 

Ueniy  ThRyer  k  Co.,  UanTe  PhBrnHKiolii 

UanoockkUmlr.  Pinning  UUl 

HkId,  Terlp,  &  B<it>w.Sa«p  Uanafactory 

a.  M.  Clnik,  Pilvate  Siuble 

H.  «.  Wy«th,  llrlck  V«iil 

Bo*tHou>e     

"       MtmorMt  H«ll 

EolToka  HouM 

J.  P.  Squire  &  Co.,  I'ork  PMktn  .... 

John  WIluiD  A  Son.  i'rluteri 

John  RurdOD  &  Soni.  Soap  ManurHlorjr 
Joba  B.  Wood,  DredglDg  Uselilne  .... 

Jolin  L.  EbdiIh,  Brick  Yard 

JUDS9  C.  Dsriii  S,  Hon,  Soup  Uauufioor]' 

LMiiuird  Coxi  laundry 

Ullla.  Brown,  II  Co.,  Book  Bbcltrr  .  .  . 

Lov  ft  Knlgtil.Tannsr; 

Ut.  Auburn  Ci'malrry 

UajoD&HnaUln,  OrgauMaoDlaolo/r .  , 

Mlddleiex  Ulniobery 

New  EneluidGlaiB  Co 

Kew  KoKlaiid  Brick  Co. 

O.  S.  BalloiA,  Michinlat.  . 

Oleomargorlne  Fsciory 

1-eiliiKillAillder,  ClderJIanantotorr  .  . 

Praipeet  Home 

Revere  (Sugar  Kellnery 

RcTpriible  CoUar  CO. 

Ru»eU  k  DInJck,  Barrel  Factory  .... 

Sortwrll  ft  Co.,  Dliillli'n 

Standard  AiDmonlii  Co 

BjilVMter  TDirrr,  Piano- Fone-Ker  UjUur 

H.  U.  CofhHi.  UrlckYanl 

St.  Uiuil  Cliurdi 

Union  GUu  Co 

Union  Railway  Co 

Woodbury  k  Co.,  Pinning  MIU 

Welch,  lIlRelaw.  &  Co.,  Unlter.!ly  Pr«M 
Walworth  llanufaclurlug  Co. 


SIZE  OF  HKTERS. 
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.ter  is  now  supplied  to 

10,262  Families. 
720  Stables. 

376  Shops,  Stores,  Offices,  &c.  (in  addition  to 
those  above  enumerated  as  supplied  by 
meter),  by  the  following  fixtures:  — 
12,257  Faucets. 
3,170  Wash  Basins. 
1,680  Wash  Tubs. 
1,724  Bath  Tubs. 
3,794  Pan  Closets. 
13  Door  Closets. 
446  Slop  Closets. 
32  Hopper  Closets. 
56  Urinals. 
79  Yard  Hydrants. 
13  Fountains. 
1,075  Hose. 

5  Tumbler    Washers.      Exclusive    of    the 
Schoolhouses,    Engine -Houses,    Police 
Stations,    and     other    City    buildings, 
using  the  additional  number  of 
76  Faucets. 

30  Wash  Basins. 

4  Bath  Tubs. 

5  Urinals. 

31  Pan  Closets. 
12  Door  Closets. 

5  School  Closets,  114  Seats. 
4  School  Urinals,  417  Jets. 

49  School  Sinks,     239  Jets. 

6  Stables. 
6  Hose. 

1  Steam  Engine. 
560  Fire  Hydrants. 
14  Fire  Reservoirs. 
17  Drinking-Fountains. 

4  Garden  Hydrants. 

Respectfully  submitted. 

J.  WAKREN  COTTON,  lleguiraf 


'    REPORT ■ 


COMMITTEE  ON  ACCOUNTS   OF  THE  WATER  BOARD. 


tx  CAMBRmaR  Water  Boabd,  , 
December,  1&T6. 


The  Standing  Committee  on  Accounta  submits  the  foUowing-^^. 


REPORT. 

We  have  examined  the  books  and  accounts  of  the  Waterr^^^- 
Regbtrar,  J.  Warren  Cotton,  to  the  end  of  the  financial  year^~^ 
Kov.  80,  1876,  and  compared  them  with  the  vouchers,  and  find^^^^ 
tbftt  the  same  are  correct. 

J.   WARBEN  MEKRILL,) 
FRAMK  A.   ALLEN,        i  ' 


\  Comm'itt 


REPOKT 


SUPERINTENDENT  OF  THE  WATER-WORKS. 


CAMBBtcaE,  Dec.  G,  i87G. 

!  Prksibent  op  the  Cambkidoc  Wateb  Boaud. 

In  accordance  with  the  city  ordinance  requiring  the  Siiperin- 

teudent,  in  the  Qvat  week  in  December,  to  report  the  general 

condition  of  the  works  for  the  year  ending  Nov.  30, 1  wonkl  re- 

ffictfuUy  submit  the  following  Report. 

Vfiier  Snppl;  nnd  Fouda. 
^_  During  the  year,  a  cast-iron  thirty -six-inch  pipe  )ias  been  laid 
D  connect  Spy  Pond  with  Little  Pond,  and  a  gate-house  has  been 
tjjrected  at  the  Spy  Pond  end.  A  drain  hau  been  constructed  to 
Ftftbe  the  surface-water  from  the  streets  and  low  lands  on  the 
|l«orth-e.i3terly  side  of  Little  Pond,  around  into  Alewife  Brooki 
'■lio' prevent  it  from  flowing  into  the  pond. 

The  conduit  from  Fresh  Pond  to  Little  Pond  has  been  fin- 
ished, and  gate-houses  built  nt  Fresh  Pond,  Wellington  Brook, 
and  Little  Pond,  by  wliich,  in  case  of  a  abort  supply,  the  water 
can  be  let  into  Fresh  Pond  from  other  sources- 
Black's  Nook  so  called,  in  Fresh  Pond,  has  been  partly  cleaned 
out,  and  much  improved.     The  lower  end  of  Freah  Pond  has 
L  Iwen  greatly  improved  by  digging  out  about  eighteen  acres  to 
r<lhe  depth  of  several  feet ;  and  the  banks  have  been  graded,  and 
leatly  paved  with  stone  to  a  point  above  high-water  mark.     A 
^te-house   has   been   built   at   the   outlet  of  Fresh   Pond   at 
Uewife  Brook,  the  gates  in  which  have  been  kept  constantly 
hut,  to  prevent  the  water  from  the  brook  running  into   the 
A  gate-house  has  also  been  built  over  the  screen  cham- 
■,  in  the  four-foot  auction-pipe  leading  from  the  pond  to  oar 
e-houae. 


WATBE-WOK! 


Eagrine-HoBH,  fte. 

The  two  pumps  of  the  "  Worthington  "  pattero  are  in  good — . 
oomlition.  They  have  a  capacity  of  five  million  gallons  each—* 
iu  twenty-four  hourd,  and  they  are  worked  alternately,  chan- 
ging once  a  month.  The  daily  average  time  of  pumping  is-* 
about  ten  hours  and  a  half. 

Tlie  engines  have  been  kept  in  good  running-order  by  our — 
skilful  engineer,  Mr.  E.  C.  Brooks,  without  any  assistance  a 
from  outside  help.  The  engine  and  lioiler  rooms  are  kept  clean  — 
and  orderly.  The  two  force  main  pipes  from  the  engine-bouse  • 
to  the  reservoir  are  in  good  condition,  no  repairs  having  been 
required  during  the  year. 

The  old  engine  and  boiler  houses,  and  coal-sheds,  have  all 
been  taken  down  and  removed. 

DbtiibuUu^  Pipes. 

We  have  now  in  the  city  about  ninety  miles  of  pipes, — 
eighty-four  miles  of  cast-iron  pipe,  and  six  miles  of  cement 
pipe.  Most  of  this  is  laid  iu  the  public  and  accepted  streets ; 
but  some  is  in  streets  and  courts  not  accepted.  Some  pipea 
have  been  lowered  during  the  year  to  prevent  freezing. 

Reserrolr  and  Standplpe. 

The  walls  of  the  reservoir  remain  firm :  they  have  been 
whitewashed,  the  walks  around  liave  been  regravelled,  and  the 
grass  banks  have  been  properly  cared  for,  and  every  thing  about 
this  attractive  place  is  in  good  condition.  The  reservoir  is 
seventy-seven  feet,  and  the  slandpipe  one  hundred  and  twenty 
feet,  above  marsh  level. 

Hrdruta. 

Thirty-six  post  hydrants  have  been  set  the  past  year,  wliich, 
added  to  those  previously  set,  make  372  flush,  and  195  post 
hydrants,  —  in  all,  567.  "We  are  using  the  Pattee  and  Per- 
kins pattern,  which  give  ns  the  least  trouble,  and  work  to  the 
entire  satisfaction  of  the  Chief  Engineer  of  the  Fire  Depart- 
ment, who,  uuder  proper  authority,  has  the  locating  of  all 
hydrants.  As  fast  as  the  flush  hydrants  get  out  of  order,  they 
are  replaced  by  post  hydrants. 
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MeterSf  Ac. 

We  have  105  meters  in  good  working-order  applied  on  the 
premises  of  water-takers,  all  of  which  have  been  boxed  and 
packed  to  prevent  freezing.  All  the  principal  gates  have  been 
examined,  and  packed  for  the  winter. 

Engines. 

The  engines  in  the  past  year  of  364  days  have  run  3,812 
hours  and  51  minutes  ;  a  daily  average  of  10  hours,  29  minutes. 
There  have  been  consumed  1,671,012  pounds  of  coal ;  a  daily 
average  of  4,591  pounds.  The  engines  have  made  in  the  year 
2,954,792  revolutions;  a  daily  average  of  8,117  revolutions. 
They  have  pumped  during  the  year  887,637,600  gallons ;  a 
daily  average  of  2,438,564  gallons. 

The  monthly  supply  and  daily  average  are  shown  in  the  fol- 
lowing table,  covering  fifty-two  weeks :  — 


Dajg. 

Total  Gallons 
per  month. 

Daily  average  per 
month. 

December,  1875 

Janaarj,     1876 

Februarj,      " 

Mareh,          " 

April,            " 

Maj,             " 

June,            " 

Jalj.             " 

August,         " 

September,   " 

October,       "     .  * 

NoTcmber,    " 

35 
28 
28 
S5 
28 
28 
S5 
28 
28 
35 
28 
28 

83,335,200 
68,374,200 
72,907,500 
88.067,700 
60,298,800 
62,992,800 
96,229,500 
85,680,300 
71,766,300 
83,145,000 
58,606,200 
56,234,100 

2,381,006 
2,441,935 
2,603,839 
2,516,220 
2,153,528 
2,249,743 
2,749,414 
3,060,010 
2,563,082 
2,375,571 
2,093,078 
2,008.360 

364 

887,637,600 

Driiikliig-FoiiiitaiBS. 

We  have  sixteen  in  use,  all  of  which  are  now  furnished  with 
spring  faucets  to  prevent  the  waste  of  water.  They  are  located 
as  follows :  — 
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North  Avenue,  corner  of  Walden  Street. 

North  Avenue,  opposite  Mechanics'  Kxchange. 

Cambridge  Common. 

Harvard  Square,  opposite  the  store  of  Alfred  Wood. 

Brattle  Square,  opposite  Brewer's  Block. 

Inman  Square,  junction  Cambridge  and  Hampshire  Strel 

Cambridge  Street,  corner  of  Fifth  Street. 

Bridge  Street,  junction  Cambridge  Street.  i' 

Third  Street,  between  Main  Street  and  Broadway.  'i 

Hampshire  Street,  junction  Broadway. 

Broadway,  corner  Norfolk  Street.  ) 

Laf.iyette  Square,  front  of  Universalist  Church.  1 

Central  Square,  opposite  the  store  of  D.  U.  Chamberlin^ 

Central  Square,  opposite  the  store  of  J.  A.  Holmes  &  0 

Fort  Washington.  t 

Putman  Avenue,  corner  Pearl  Street.  ii 

Standplpcs  for  Street  Watering. 
One  has  been  removed  from  Main  Street,  West  of  Q| 
leaving  thirty-four  in  use,  located  as  follows : 

North  Avenue,  near  the  Common. 
North  Avenue,  near  Forest  Street. 
North  Avenue,  near  Beech  Street. 
North  Avenue,  near  Day  Street. 
Concord  Avenue,  junction  Garden  Street. 
Near  University  Press, 
Inra.-\n  Street,  near  Broadway. 
Broadway,  corner  Winsor  Street. 
Columbia  Street,  near  Austin  Street. 
Green  Street,  near  Western  Avenue. 
Cambridge  Street,  at  Inman  Square. 
Cambridge  Street,  near  Warren  Street. 
Gore  Street,  opposite  Schoolhouse. 
Otis  Street,  near  Third  Street. 
Junction  Bridge  and  Cambridge  Streets. 
Fifth  Street,  near  Thomdike  Street. 
North  Avenue,  near  Shepard  Street. 
Dana  Street,  comet  Chatham  Street. 
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Brattle  Square,  comer  Sparks  Street. 
Broadway,  corner  Sixth  Street. 
Dublin  Street,  near  Fitchburg  Railroad. 
Broadway,  near  Third  Street. 
Western  Avenue,  near  Howard  Street. 
Third  Street,  near  Rogers  Street. 
Main  Street,  near  Portland  Street. 
Magazine  Street,  opposite  Warland  Street. 
Main  Street,  near  Hancock  Street. 
Kirkland  Street,  near  Quincy  Street. 
Brattle  Street,  near  Fayerweather  Street. 
Brattle  Street,  near  Fresh  Pond  Lane. 
Cambridge  Street,  near  Winsor  Street. 
Mt.  Auburn  Street,  near  Athens  Street. 
North  Avenue,  near  Spruce  Street. 
Brookline  Street,  comer  Putnam  Avenue. 
Broadway,  junction  Hampshire  Street. 

GalTanlzed  Serriee-Plpe  used  duringr  1816;. 


DiAmeter  in  Inohet. 

Number  of  Plpei. 

• 

Length  in  FMt. 

2 

1 

6 
2 

1 

7 

234 

600 

242 

80 

810 

13,191 

Total    .... 

250 

14,923 

The  total  number  of  supply-pipes  is  now  6,820. 

Brass  Fittings  used  in  1870. 

2.inch  Cocks 24 

li  "    ,  " 7 

U  "       « 2 

1    **       " 14 

i    "    Stop  and  Waste 272 

Sidewalk  Shut-ofif 286 

Hose-bibb  Cocks 41 


'  TTA'nSli-  WIDfi&8.' 


Gnrdea  Hydrants  set  In  1 

On  premises  of  water-takers 
Total  number  in  use . 


5J 

98l 


STATEMENT   OF  LOCATION,  SIZE.    AND    NUMBER    OF    PEE 
OF  MAIN  PIPE  LAID  IN   187S. 


IM   WHAT  STHBET. 


I 


Bcrk>hiro 

Belmanl 

Bi'iMdn'ay 

Bulh 

ColtHljlC 

ChaiiDcr 

Charles 

Connecling-  Spy  PoDd  wiih  Littlo  Pond  . 

College  GroBads 

Dnnater 

DecRlur 

Einiwood  Arenne 

Ellcry 

Florenco  

Foaith 

Fairdeld 

Greenough  Avenue 

Gforge    

Hnwlborne 

Hawthorne 

Ut.  Auburn , 

Mc  Auburn 

Main 

Montgomery 

Nortb  Avenue 

Oxford 

Ofi» 

Fljmouth 

Pemberton 

PrcKOIt 

Pnnum  Avenne 

PtUnani  ATaave 


WATEB-W0BK8* 


47 


STATEMEIirr  OF  LOCATION,  ETC.  —  Con/mtied 


I 


nr  WHAT  8TBXBT. 

DlMMter  In 
IndMt. 

FMtoTPlpe. 

^Bielidalt  Attnoe 

138 
810 

90 
918 

40 
ISO 
950 

18 
331 
315 

18 

1XMU8FS6I              ••••••••••••• 

Somenel 

8icnaiiflBto 

fMcd 

SwImI 

Turnery  LuM 

Wettern  Armnd • 

Wort 

Wort 

WttBon ,    . 

• 

BECAFTTULATION  OF  MAIN  FIFE  LAID  IN  1876. 
950  feet se-iDch. 


870 

3,195 

84 

6,984 

2,519 


M 


a 


t« 


M 


M 


16 

18 

8 

6 

4 


« 

M 
(I 
it 


Total,  13,488  feet 


BLOW-OFF  GATES  SET  IN  1876. 


1 

4 


BEGULAB  GATES  SET  IN  1876. 


6-indL 
1*" 


,                                IK  WHAT  STREET. 

Diameter  In 
Inehee. 

Knnber. 

AcicU 

18 

18 
16 

Chariee 

College  Groondi 

EUery 

Fourth 

HAwthorne 

Mt.  AnbiiiTi     ••.•••• 

Mt.  Aabmn 

Oxford 

Otif 

A  eiDDertOD  ...•.*•.•••••• 

Pleeaaiit 

Pleesent 

PntnAin  Arenae • 

Pntiuuii  ATenne 

Sftcnunento •••• 

WATEB-WOKKB. 
REGULAR  GATES   SET  IN   1S7S.  —  Confmuaf. 


Hr  WHAT  STREET. 

DUroMcrIn 

NUDbW. 

Tannerj  Lane 

TaiiDCiy  Lane 

Tbondike 

RECAPITULATION. 


GATES  CLEANED  OUT  IN  18T6. 


m  WHAT  BTRE£T. 


Bith  .  .  . 
Brighton  . 
Brsltle  Sqal 
Beacon I^ 

Berka hire  Place I^ 

ChMtnnt      .... 

CbarlM 

Creek 

Eliot 

OncnOD^  ATennt  . 

HArrard 

MagaiiDe     .... 
MoQlgomer;   .    .    . 

Padflc Ik 

Plymouth H 

Putnam  Avenne  . 
Portland.  .  .  . 
RichJale  Avonns  . 
South      .... 

Slau 

SofD«rwt     .     .    . 


^^^^^1                                   WATEB-WOKS3.                                                A      ^H 

^^^P                       STATEMENT                               ^^^| 

^                         OF  STOCK   ON  HAND  DEa  1,                           ^^^^^H 

V                                          GftlTKDiud  Pipe.                                  ^^^^H 

T     250  feet  2-inch.                          4,000  feet  l-mch.               j|^^^| 

1     800  feet  1  i-incb.                           200  feet  l-incli.              ^^^^M 

■     200  feet                                                                                      ^^^^^1 

f                                         Flttlntri  for  SerTlce-Plpes.                               ^^^^| 

14  1-inch  Hose  Bibbe. 

15  2xli-inoliT'8.                         ' 

6  i-inch  Hose  Bibbs. 

lOZxl-inchT's. 

40  i-inch  Compression  Bibbs. 

10  11-inoh  T's. 

2  li-inch  Screw  Cocka. 

SOlixlHnchTs. 

20  1-inch  Screw  Cocka. 

10  1-iiich  T's. 

60  i-inch  Screw  Cocka. 

2  l-inoh  T'.. 

100  1-inch  Sidewalk  Cocks. 

SO  IJ-inch  T'«. 

12  3-inch  Sidewalk  Cocks. 

15  lixl-inoh  T's. 

60  1-inch  M.  &  F.  Cock  for 

10  lix l-inoh  T's. 

Cement  Pipe. 

20  1-inch  T's. 

1  li-inch  Blow-off  Cock. 

100  i-inch  T's. 

'  12  I-inch  Corporation  Cocks. 

100  Ixi-iachT's. 

6  2-inch  Corporation  Cocks. 

20  i-inch  T's. 

10  1  J-iuch  Corporation  Cocks. 

30  li-inch  Elbows. 

1 1-inch  Corporation  Cock. 

25  H-inoh  Elbows. 

1  2-inch    Stop    and    Waste 

20  1-inch  Elbows. 

Cock. 

100  i-inch  Elbows. 

2  If-inch  Stop  and  Waste 

20  i-inch  Elbows. 

Cocks. 

25  1-inch  Street  Elbows. 

1  li-inch   Stop    and   Waste 

100  i-inch  Street  Elbows. 

Cock. 

15  2-inch  Couplings. 

.31 1-inch    Stop    and    Waste 

15  li-inch  Couplings. 

Cocks. 

6  li-inch  Couplings. 

20  i-inch    Stop    and    Waste 

50  1-inch  Couplings. 

Cocks. 

50  3-inch  Couplings. 

6  !-inch  Hose  Nipples. 

100  i-inch  Couplings. 

,  12  Gate  Spindles. 

10  1-inch  Air  Chambers. 

■40  2-inch  T's. 

20  i-inch  Air  Chambers. 

' 

50                                                WATEB-WOBES.                           ^^^H 

100  i-inch  Air  Cbambers. 

15  1-inch  Nipples.             ' 

10  li-inch  Unions. 

20  i-inch  Nipples. 

8  U-inch  Unions. 

30  1-inch  Nipples. 

10  1-inch  Unions. 

2  2-inch  Plugs. 

50  i-inch  Unions. 

4  IJ-inch  Plugs. 

25  1-incb  Clips. 

2  U-inch  Plugs. 

20  i-inch  CUps. 

4  1-inch  Plugs. 

10  i-inch  Clips. 

12  J-inch  Plugs. 

10  2-inch  Crosses. 

6  1-inch  Plugs. 

20  2xli-inch  Crosses. 

6  2x  U-inch  Bnshinga. 

20  2x  1-inch  Crosses. 

6  2X  li-inch  Bushings. 

25  Ij-inch  Crosses. 

4  2x  1-inch  Bushings.     | 

25  lix  U-inch  Crosses. 

6  2Xi-iuch  Bushings.     , 

25  IJxl-inch  Crosses. 

5  UX  li-inch  Bnshinga^ 

30  lixS-inch  Crosses. 

3  liXl-incb  Bushings.  , 

20  li-inch  Crosses. 

4  11  Xi-incL  Bushings.   : 

18  Uxl-inch  Crosses. 

5  lix  1-inch  Bushings.  ■ 

8  liXJ-inch  Crosses. 

4  liXi-inch  Bushings. 

6  1-inch  Crosses. 

8  lx3-inch  Bushings.     - 

4  Ix i-inch  Crosses.  , 

10  fx  4-inch  Bushings.     » 

150  I-inch  Socket  Ends. 

30  1-inch  Lock  Nuts. 

2  Garden  Hydrants. 

20  J-inch  Lock  Nuts.        J 

.   2u  2-inch  Nipples. 

15  1-inch  Lock  Nuts.        J 

15  14-inch  Nipples. 

6  8-inch  Lock  Nuts.        ; 

15  li-inch  Nipples. 

Pipe  Ywil.                                I 

Stock  >t  the 

24  feet  48-inch  Pipe. 

1  20  to  10-inch  Cross. 

260  feet  SO-inch  Pipe. 

1  16  to  12-inch  Cross,* 

300  feet  24-inch  Pipe. 

1  12.inch  Cross. 

50  feet  16-inch  Pipe. 

4  12  to  10-iuch  Crosse* 

200  feet  20-inch  Pipe. 

7  12  to  6-inch  Crosses. 

30  feet  12-inch  Pipe. 

6  12  to  4-inch  Croasew 

2,000  feet  10-inch  Pipe. 

2  10  to  10-inch  CroBSWi 

:            1,800  feet  8-inch  Pipe. 

2  10  to  8-inch  Crossea, 

1,800  feet  6-inch  Pipe. 

7  10  to  6-inch  Crosse* 

1,500  feet  4-inch  Pipe. 

2  8  to  8-inch  Crosses.  . 

1  24  to  10-inch  Cross. 

2  8  to  6-inch  Crosses.  < 

1  20-incb  Cross. 

2  8  to  4-inch  Crosses.  \ 

W    -     .1 

15  6  to  6-incb  Crosses. 

1  20  to  10-inch  T. 

6  6  to  4-incb  Crosses. 

2  20  to  6-inch  T's. 

10  4-inch  Crosses. 

1  12  to  12-inch  T. 

2  30-incli  Sleeves. 

10  12  to  6-iach  TV 

4  24-mch  Sleeves. 

1  12  to  a-ineh  T. 

3  20-iiicli  Sleeves. 

20  10  to  6-inch  T's. 

4  16-inch  Sleeves. 

22  8  to  6-inch  T's. 

6  12-inch  Sleeves. 

6  6-inch  T's. 

6  10-inch  Sleeves. 

4  6  to  4-inch  T's. 

10  8-inch  Sleeves. 

15  4  to  4-inch  T's. 

20  6-inch  Sleeves. 

1  24  to  10-inch  Reducer. 

8  4-mch  Sleeves. 

1  24    to    12-inch    Redu- 

6 3-inch  Sleeves. 

cer. 

5  24-inch  Clamp  Sleeves. 

1  20  to  10-inoh  Reducer. 

3  12-inch  Clamp  Sleeves. 

1  20  to  12-inch  Reducer. 

3  10-inch  Clamp  Sleeves. 

1  20  to  8-inch  Reducer. 

5  8-inch  Clamp  Sleeves. 

1 16  to  6-iach  Reducer. 

2  6-inch  Clamp  Sleeves. 

1 12  to  8-ineh  Reducer. 

3  -i-ineh  Clamp  Sleeves. 

1  12  to  6-inch  Reducer. 

3  3-inch  Clamp  Sleeves. 

8  10  to  6  Reducere. 

1  30-inch  Bend. 

6  8  to  6-inch  Reducers.     - 

2  24i-inch  Bends. 

3  6  to  4-inch  Reducers. 

2  24i-inch  Bends. 

1  4  to  3-inch  Reducer. 

2  20-inch  Bends. 

2  20-inch  Caps. 

1  16.inch  Bend. 

8  12-inch  Caps. 

2  12-iuch  Bends. 

2  6-inch  Caps. 

10  10-inch  Bends. 

5  4-inch  Caps. 

15  6-inch  Ell)ows. 

6  10-inch  Offsets. 

2  Go-Over  Drains. 

12  6-inch  Offsets. 

1.5  6-inch  Elbows. 

6  4-inch  Offijets. 

2  20  to  6-incb  Blow-OEEa. 

1  12-inch  Gato. 

5  10  to  6-inch  Blow-Offs. 

1  10-inch  Gato.                ^^^H 

1  12  to  6-ineh  Blow-Off. 

l^^^^l 

1  24-mch  T. 

1              Gato.                 ^^^H 

1  24  to  8-inch  T. 

Gates.              ^^^^H 

5  24  to  6-inch  T's. 

^^^^H 

8  20  to  20-inch  T's. 

4-inch  Meter.               ^^^^| 

1  20  to  12-inch  T. 

S  1-inch  Meters.                          ^M 

6  16  to  6-inch  T's. 

6  {-inch  Meters.                         ■ 
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5  Small  Gates,  Framee,  and 

Covers. 
1  24-inch  Elbow. 
1  lO-inch  Elbow. 

6  6-incb  Elbows. 


1  24-mch  Y  Branch 

1  12-inch  Y  Branch 

2  24-inch  Check  Vi 
12  Standptpes  for  ah 

Cocks. 


HboellftDMiu. 

100  Wheelbarrows. 
4  Iron  Bars. 
4  Cboina. 
1  Dozen  Lanterns. 
1  Grindstone. 
1  Platform  Scale. 
1  Pipe- Thread  Cu 

chine. 
1  Machine  for  Drill 
1  Dwelling-house  f 

ster. 
1  Stable  and  Shed. 
1  Dwelling-houfle 

Engineer. 


4  Flush  Hydrants. 
7  Post  Hydrants. 
175  Tons  of  Old  Junk. 
4  Wagons. 
2  Hand  Carls. 
2  Horses. 

2  Sets  of  Harnesses. 
1  Pang. 

1  Large  Hand  Pump. 
1  Large  Boom  Derrick. 

3  Small  Derricks. 
300  Pounds  of  Lead. 
100  Pounds  of  Packing. 
275  Shovels. 

90  Picks. 

And  all  the  tools  in  the  Engine-house  requisite  for  r 
likewise  all  tlie  tools  required  for  laying  main  pipes  at 
pipes. 

Respectfully  submitted. 

a  W.  DUDLE 


iM\ 
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CAMBRIDGE   WATER   BOARD 


THE    CITY    COUNCIL, 


REPORTS  OF  THE  REGISTRAR  AND  SUPERINTEN- 
DENT, AND  OTHER  DOCUMENTS, 


For  the  Year  1877. 


CAMBRIDGE: 

i WELCH,   BIGELOW,   AND  COMPANY, 

Slnitittiitg  ^itss. 

1878. 


tHE   CAMBEIDGE   WATER-BOARD. 


To  TflR  Honorable  City  Codncil  of  tdk  Citt  of  Cambridqe, 

In  accoi-daiice  with  the  City  Ordinance,  the  Cambridge  Water 
Board  herewith  presents  to  you  its  Thirteenth  Annual  Report :  — 


Total  Coat  of  th«  ^Forko. 

Cost  of  the  Water-Works,  November  30,  1876,  as 
per  last  year's  Report  ..... 

Expended  for  extension  account  for  the  year  end- 
ing November  30,  1877 

Making  the  total  coat,  November  30,  1877      . 

N«t  COBt  of  the  Water-Works. 
Amount  of  total  cost  as  above 
Less  amount  of  water  debt  paid  from  the  sinking- 
fund  to  June  30,  1876 

Leaving  amount  of  water  debt  unpaid   . 
Deduct  from  this  the  amount  of  the 

sinking-fund  to   June   30,   1876, 

as  per  Treasurer's  account    .         .     $  179,441.23 
Gain  in  1877,  to  November  30      .         .     57,062.36 


Showing  about  the  net  cost  of  the 
Water- Works,  November  30, 1877. 


$  1,656,710.31 
15.881.98 


9  1,672,592.29 
186,100.00 
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lUlDbU. 

Mow  Hlgli.W.i«  Vak. 

« 

1876. 

ms. 

isn. 

ISTfi. 

18TS. 

1877. 

L 

1.50 
3^ 

a.B4 

8.10 

*.7a 

9.08 
6.60 
!.BB 
5.66 
3.«G 
3.83 
4.8B 

i.Ba 

4.74 
6.S3 
4.65 

3,07 

1.9a 

6.08 
1.38 
3.U 
1.83 
6.78 

In. 
S.09 
3.87 
0.89 

7.46 
3.6B 
3.58 

2,66 
4.58 
0,51 

8.77 
7.60 

n     Id. 

S    91 

ft.    Id. 

6     U 

(1.   In. 

4    7 
4     6 

4   a] 

a  0 

0     Bt 

0  111 

1  9 

a  8i 

3  S| 

4  3j 
4     61 

3  11 

U 

SI.46 

43.60 

48.83 

Atct.  S     10 

s   IS 

3     11 

1      •  Thii  ii  In  each  cue  ihe  December  of  Ihe  prerioua  jear. 

I                                                                   »      ■ 
,  be  seen  by  this  table  that  the  average  height  of  the  watt 
)D(1  during  the  past  year  has  been  about  two  feet  highe 
1  two  previoua  years,  and  that  too  when  the  amount  o 
jnped  the  last  year  has  been  above  the  average  of  the  three 
M,  and  the  rainfaU  about  the  same.     This  is  accounted  fo 
Wter  coming  through  the  new  conduit,  from  the  filter-basic 
tie  Pond,  and  from  Wellington  Brook.     We  start  the  new 
li  about  two  feet  more  water  in  the  pond  than  one  year  ago 
ling  aljout  110,000,000  gallons. 
Work  Done, 
bount  expended  the  past  year  on  our  extension  account  ha 
t  smalleat  for  many  years.     No  lai^e  outlays  were  needed,  a 
ibe  work  contemplated  was  not  done,  being  that  of  makin^ 
Bin  to  purify  the  water  that  came  into  the  pond  from  th 
Street  district.     This  plan,  referred  to  in  our  last  Annua 
na,  after  a  careful  examination  by  our  City  Engineer,  pro 
impracticable,  and  was  therefore  abandoned. 
©f  the  work  done  has  been  in  renewing  pipea  in  r^ion 
Ib  original  pipes  had  decayed  or  become  too  small  for  th 
VantB  of  the  water-tnkers,  and  to  furnish  alao  a  good  suppl 

i 

6  WATER  BOARD.  ^^^^^H 

for  fire  purposes,  and  in  raising  and  renewing  pipes  in  the  filled  dis- 
tricts. 

Puilty  of  our  'Water. 

Much  attention  has  been  devoted  the  past  year  to  finding  snd 
removing  sources  of  pollution  to  our  water.  In  this  direction  a 
beginning  was  made  at  Richardson's  Piggery,  of  which  so  much  has 
been  said.  The  lower  pens  nearest  the  brook  have  been  removed, 
and  the  ditch  leading  from  Wellington  Brook  to  a  point  near  the 
piggery  has  been  filled  up  solid  ita  whole  length,  and  a  dike  has  been 
thrown  up  at  the  foot  of  the  upland  on  the  edge  of  the  meadow, 
so  that  we  do  not  expect  any  further  just  complaint  from  this 
source  of  trouble. 

The  line  of  ^Vellington  Brook  was  then  followed  up  into  Bd- 
mont,  and  the  objectionable  house-drainage  and  privies  which  were 
spoken  of  in  the  Keport  of  the  City  Engineer  to  us,  which,  by 
vote,  we  sent  to  you,  October  5,  last,  have  been  provided  for  and 
remedied.  Nearly  all  causes  of  complaint  in  this  direction  have 
been  removed,  and  negotiations  and  other  means  at  our  command 
are  being  used  to  complete  this  work,  and  thus_reraove  all  leason- 
able  cause  of  complaint  in  this  direction. 

A  flume  has  been  constructed  at  the  Wellington  Brook  gate  on 
our  conduit ;  by  this  means  we  are  able  to  control  the  water  in  the 
brook,  and  only  let  it  into  the  conduit  when  it  is  in  good  couditioo 
for  use. 

No  water  has  been  taken  during  the  year  from  Spy  Pond,  and 
none  from  Little  Pond,  except  what  passed  through  the  filter- 
basin. 

The  greatest  source  of  pollution  to  our  water  now  by  draint^ 
into  the  pond  is  from  the  Gushing  Street  district  in  Belmont  This 
at  times  is  very  bad,  and  is  growing  worse  every  year,  la  tiroes  of  ~ 
heavy  rains  a  large  amount  of  very  objectionable  matter  flows  inlo^ 
the  pond,  over  the  low  lands  bordering  on  the  pond  on  the  south'^— 
west  side.  We  think  this  subject  has  assumed  such  proportions^ 
that  there  is  no  justification  for  any  longer  delay  in  providing  ^^ 
remedy  ;  and  if  this  is  not  done  our  citizens  will  have  Just  grouni^z: 
of  complaint. 

After  such  examination  of  this  subject  as  we  have  been  able  t^«o 
ntake,  we  have  come  to  the  conclusion  to  recommend  the  coastruo- 
tioa  of  a  sewer  from  a  point  near  Gushing  Street,  thence  aloi^  dag    i 


r 
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Wrfers  of  the  pond  to  the  Watertown  Branch  Railroad,  thence 
slong  the  line  of  the  railroad  to  Lexington  Avenue,  to  connect  there 
Willi  the  sewer  already  built. 

A  plaD  for  such  a  sewer  to  canry  away  this  drainage,  at  an  esti- 
Baled  cost  of  89,345.58,  was  presented  to  you  in  the  City  Engi- 
neer's Report,  before  referred  to,  (Land  damages,  or  riglit  of  way, 
■not  included.)  This  will  be  a  continuance  of  the  original  plan  for 
a  marginal  aewer  around  Fresh  Pond,  as  set  forth  in  our  Report  to 
jou  in  the  year  1872,  and  referred  to  in  other  Reports  since. 

At  the  proper  time  we  shall  ask  for  such  an  appropriation  as  will 
enable  us  to  complete  this  work  at  the  earliest  moment. 

During  the  past  summer  we  had  an  unusual  experience  in  the 
mdden  appearance  and  very  rapid  increase  of  what  proved  to  be  a 
vegetable  growth  in  our  water. 

It  was  first  observed  in  the  reservoir,  August  22,  in  the  form  of 
a  greenish  scum  on  the  water  which  emitted  an  offensive  odor. 
The  water  seemed  to  be  full  of  a  substance  which  was  constantly 
rising  to  the  surface  and  forming  a  scum.  A  man  was  employed 
at  the  reservoir  in  removing  this  floating  matter  every  day  from  ita 
first  discovery  until  it  disappeared. 

The  presence  of  it  in  the  water  caused  some  complaint  from  the 
water-takers,  and  required  a  constant  blowing  off  of  the  water  at 
hydrants  and  dead-ends  to  abate  the  trouble  as  much  as  possible. 
At  first  it  was  feared  that  it  was  caused  by  the  introduction  of  so 
laige  an  amount  of  water  into  the  pond  from  the  new  conduit,  but 
examination  proved  that  this  was  not  the  cause,  as  we  found  other 
water-supplies  within  a  few  miles  as  bad  or  worse  than  ours. 

W©  had  a  careful  examination  and  analysis  of  the  water  made  by 

—Professor  Sharpies,  who  sums  up  hia  report  to  us  as  follows :  "  In 

f  opinion  the  unpleasant  taste  of  the  water  is  entirely  due  to  the 

»y  of  certain  algte,  and  it  will  cease  very  soon.     There  is  no  evi- 

ntSence  that  this  condition  of  the  water  is  injurious  to  health;  it  is 

F^mply  unpleasant.     The  analyses  at  the  present  time  agree  very 

isely  with  those  made  last  winter." 

It  will  be  seen  by  wliat  follows  that  Professor  Sharpies  agrees 

E^th  other  ensinent  authorities  in  regard  to  the  nature  and  harm- 

Bsness  of  this  vegetable  growth  in  the  water. 

So  many  inquiries  were   made  about  this  subject  of  Professor 

nichola,  that  October  1  he  issued  a  circular  on  the  subject,  which 
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presents  all  that  is  at  present  known  about  it,  in  a  cosciBe  and 
intelligent  manner,  and  as  it  seems  to  ua  this  is  a  subject  of  great 
importance  to  be  understood  by  all  interested,  we  embody  in  our 
Beport  his  paper,  to  which  we  invite  your  careful  conaideraUoD. 


«Mt  1 


i  Sir  :  ' 


«  CIRCULAR. 


"  Ab  I  am  ofteu  asked  for  information  nith  reference  to  wbat  is  knovn 
about  the  nature  and  cauee  of  the  green  m&terifJ  which  dnriug  th«  sum- 
mer-time (ilia  the  waters  of  mnny  of  our  ponds,  I  have  written  out  some- 
what at  leuglh  whiit  is  the  actual  state  of  our  information  iu  the  natter. 

"  I  take  the  liberty  of  sending  you  a  copy  of  what  1  baye  written. 
I  shall  be  very  glad  to  receive  any  information  or  details  as  to  the  occur- 
ence of  similar  growths  in  ponds,  with  which  1  am  not  familiar,  and 
being  interested  in  rarious  matters  relating  to  wnter-eupply,  1  should 
esteem  it  a  Itindness  if  you  would  fovor  mo  with  such  reporta  as  you  m»y 
from  time  to  time  have  at  your  disposal.  I  shall  endeavor  to  reciprocate 
as  far  as  1  havo  opportunity. 

"  Tho  appearance  to  which  I  refer  is  due  to  a  vegetable  growth  ;  not  to 
lbs  presence  of  particles  of  dead,  decomposing,  or  decayed  vegetable  m.it- 
ter  from  tiie  sides  or  bottom  of  the  pond,  but  to  the  enormous  develop- 
ment of  one  or  more  of  several  species  of  microscopic  planta  The  indi- 
vidual plants  are  iu  some  cases  distinguishable  by  the  naked  eye,  but  their 
form  and  structure  can  be  made  out  only  by  use  of  the  microscope.  Th« 
number  of  individuals  is  almost  infinite,  and  under  favorable  conditions 
they  increase  with  great  rapidity  ;  their  presence  gives  a  decidedly  greea 
or  greenish-yellow  tinge  to  large  bodies  of  water,  and  their  death  and 
decay  often  cause  considerable  ofTciico  to  the  scuse  of  smell  of  thow 
sojourning  in  the  neighborhood,  and  to  the  sense  of  taste  of  those  obliged 
to  drink  the  water. 

"  Yours  respectfully, 

"  WM.  BIPLeV  NICHOLS. 
"Hui.  Iiut  of  Technolc^, 


Boston,  Oct.  1,  1B7T. 


"  No  natural  water  which  is  exposed  to  the  air,  whether  in  pond 
river,  is  ever  entirely  free  from  vegetable  growth,  and  to  certaiu  of  thcM 
growths  Bttention  has  been  more  frequently  called  of  late,  owing  to  the 
very  considerable  increase  in  the  number  of  tpwns  furnished  with  a  sup- 
ply of  water  taken  from  natural  ponds  of  long  standing,  or  from  artificisl 
reservoirs  recently  made,  either  by  raising  the  level  of  a.  natural  poud,  (C 
by  damming  some  stream. 


I 
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"The  DonprofeKiono]  and  non-botatiical  observer  might  very  likely 
^vide  the  various  plants  found  growing  in  the  water  into  three  classes  : 
1st,  and  most  readily  recognised  as  plants,  are  those  commonly  known  aa 
eel-grasa,  pond-weed,  pickerel- weed,  lilies,  etc,  vfhich  hava  roots  and 
leaves,  and  also,  at  the  proper  aeason,  flowers  ;  2d,  and  less  readily  recog- 
nized as  plants,  are  the  confervoid  growths,*  as  they  are  often  called,  of 
filamentous  structure,  grass-green,  or  in  some  caaos  bluish-green  in  color, 
forming  tnngled  masses  readily  removed  from  the  water,  and  when  so 
removed,  shrinking  enormously  in  apparent  bulk  and  drying  away  to  a 
grayish  or  colorless  mass,  in  some  cases  looking  almost  like  coarse  paper. 
Plants  of  this  character  grow  in  almost  all  reservoirs,  or  other  bodies  of 
water  exposed  to  the  light  and  air,  both  in  atiU  and  running  water. 
These  plants  either  Boat  in  masses  in  the  water  or  grow  attached  more  or 
less  firtnty  to  the  rocks  and  stones  of  tho  bottom  of  the  pond  or  reser- 
voir. By  their  growth  they  do  no  harm  to  the  water  in  which  they 
flourish,  and  as  they  are  readily  arrested  by  ordinary  wire  screens,  or 
readily  removed  by  rakes  or  scoop-nets,  their  presence  causes  no  serious 
inconvenience  in  water  used  for  town  supply.  If  detached  and  floating 
in  the  pond  they  readily  drift  to  shore,  so  that  when  the  ice  is  formed 
they  are  not  likely  to  bo  frozen  in  and  to  injure  the  ice  for  the  market, 

"  The  third  division  of  the  non-professional  would  include  those  minute 
organisms  which  appear  as  greenish  specks,  or  minute  straight  or  curved 
threads,  diflused  through  the  water,  visible  enough  if  a  large  quantity  of 
water  be  looked  at,  but  perhaps  almost  escaping  notice  in  the  small  quan- 
tity which  would  be  taken  up  in  a  ainglo  glsas.  If  collected  together  as 
a  scum,  which  often  happens,  especially  on  tho  leeward  shore  of  a  pond, 
the  scnm  is  not  coherent,  is  easily  broken  up,  either  by  a  wind  setting  in 
the  opposite  direction,  by  a  shower  of  rain,  or  by  artificial  agitation.  The 
Appearance  has  been  sometimes  described  as  that  of  meal  or  of  fine  dnst 
Mattered  through  the  water. 

"  While  very  many  species  of  the  minute  algte  present  this  general 
appearance,  aa  far  as  my  own  observation  and  information  extend,  the 
number  of  species  which  are  known  to  increase  to  such  a  great  extent  as 
to  completely  fill  the  waters  of  ponds  of  many  acres'  area,  and  to  cause 
seosible  inconvenience,  is  comparatively  small.  The  most  common  in  this 
neighborhood  (New  England)  seem  to  be  the  Clathrocyatu  amiginota  ; 
but  certain  plants  referable  to  the  Nmtoekinece  are  not  uncommon  alone, 
or  in  company  with  the  Clatkrocyftis. 

*  These,  aa  well  as  those  mentioned  lielow,  bdatig  t«  the  cIub  of  cr7ptoi{tuiioiu 
(non.  flowering)  [ilutila,  which  the  botanista  call  algie,  —  jiUnts  wliicli  grow  in  tho 
water  or  in  moist  plucea,  nnd  uanall;  contain  chlorophyll  (green  cnloring  matter),  or 
10  allied  sabatonce.     To  thrLr  number  and  their  varie^  there  is  almost  uo^ond. 
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"  The  iDConvenienoe  caused  by  the  presence  of  the  plant  is  felt  Brrt  by 
those  who  uae  the  water  for  town  supply,  and,  secondly,  by  those  nho  cut 
ioe  upon  the  poud.  While  the  plant  is  alive  and  growing  there  is  littlo 
taste  or  odor  given  to  the  water,  hardly  noticeable  if  the  water  be  iced. 
When  the  plants  enter  into  the  first  stage  of  decay,  the  water  acquires  ■ 
peculiar  taste  and  odor.  Light  and  a  certain  degree  of  temperature  an 
requisite  for  the  normal  growth  of  these  algoe,  and  the  decay  often  tAkes 
plooo  in  the  mains  and  service  pipes  :  it  will  not  unfrequently  happen 
that  the  water  in  a  reservoir  or  pond  will  have  almost  no  taste,  while  the 
water  as  delivered  to  consumers  will  have  a  decided  taste.  By  the  set- 
thng  of  the  green  growth  to  the  txittom  in  a  more  or  less  decayed  state, 
the  ponds  are  generally  (1)  cleared  before  the  cold  weather  seta  in,  but  ia 
several  cases  which  have  come  under  my  observation  the  material  flcmta 
up  to  the  under  surface  of  the  ice,  and  is  frozen  into  the  ice,  making  it 
unmarketable.  I  am  collectiug  data,  but  have  arrived  at  no  satisfactory 
conclusion  as  to  the  circumatimces  under  which  this  does  or  does  not 
occur,  for  it  does  not  happen  every  year  even  in  the  same  pood,  and  after 
summers  of  equally  abundant  growth. 

"  Among  the  various  questions  which  ore  often  propounded  with  refe^ 
ence  to  the  matter,  are  the  following  :  — 

"  ].  What  is  the  cause  of  the  trouble } 
"  2.    Why  do  we  (in  this  region)  hear  so  much  more  abo 
formerly  1 

"  3.    Is  it  injurious  to  health  1 

"4.  Can  anything  be  done  to  prevent  itt 

"1.    The  caute  of  Ike  trouble. 

"  Although  there  is  no  doubt  that  the  trouble  is  caused  by  minute 
vegetable  organisms,  of  whose  life  history  a  good  deal  is  known  to  botan- 
ists, various  causes  have  been  suggested  for  its  appearance.  By  mmnjr  it 
has  been  supposed  to  be  a  sort  of  fermentation,  a  process  of  purificatioti. 
In  some  cases  this  abundant  appearance  of  the  green  matter  has  seemed 
to  follow  the  apparent  increase  of  sewage  and  other  impurities  discharged 
into  the  pond.  I  have  within  the  last  few  years  eiamined  a  great  many 
ponds  aRected  in  this  way,  and  cannot  satisfy  myself  that  there  ta  any 
connection  between  siich  discharge  of  sewsge  and  the  growth  of  theM 
algce ;  the  amount  of  soluble  nitrogenous  matter,  of  ammouiocal  salts,  of 
phosphates,  and  of  other  mineml  compounds  necessary  for  their  growth  are 
everywhere  present,  and  it  would  he  unsafe  to  prophesy  the  security  there- 
from of  any  pond.  Although  it  wonht  seem  that  ponds  recently  made  by 
fc  flowing  monhy  or  cultivated  land  were  peculiarly  liable  to  the  troubJo^ 
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eapecialiy  if  shallow,  my  observations  have  led  mo  to  make  even  this 
Ettatement  less  emphatic  than  I  was  at  first  inclined. 

"  Although  theee  plants  are  not  all  killed  by  a  considerable  degree  of 
cold,  still  they  thrive  only  in  worm  weather.  ObsorrationB  on  Ihia  point 
are  incomplete,  but  such  as  I  have  been  able  to  collect  would  seem  to 
point  to  a  temperature  of  70"  F.,  or  thereabout,  below  which  the  troubla 
is  not  likely  to  begin ;  extended  obBervntions  on  this  point  are  much 
needed. 

"  I  have  been  unable  to  satisfy  myself  that  the  presence  of  aquatic 
plants  at  the  margins  of  the  fHjnda  has  other  eifect  than  that  of  entan- 
gliug  and  holding  masses  of  scum,  which  if  then  exposed  to  a  hot  summer 
win  rapidly  enter  into  decay. 

"  Mr.  George  W.  Carpenter,  of  the  Albany  Water- Works,  has  made  the 
observation  that  in  years  when  there  is  early  in  the  season  in  his  reser- 
voirs a  vigorous  growth  of  certain  filamfntout  algie  (which  from  the 
description  probably  aro  of  some  species  of  Spirogi/ra,  or  Zt/gnana),  there 
is  not  any  growth  of  tlio  finer  algto,  which  in  other  years  cause  more  or 
less  trouble.  I  have  met  with  other  instances  where  the  same  thing  has 
■eemed  to  obtain  ;  on  the  other  hand,  1  have  often  found  Spirogyra  and 
Other  filamentous  plants  growing  at  the  same  time  with  the  Ci'it/iroct/ttu. 
In  Horn  Pond,  near  Boston,  there  is  generally  in  tho  spring  a  large 
unount  of  a  plant  which  to  the  eye  seems,  eicept  in  color,  very  like  the 
filamentous  algie  referred  to,*  and  later  in  the  season,  for  some  years  at 
least,  there  has  been  on  abundant  growth  of  the  Clathroci/stit  and  of  an 
Anabttna. 

"  2.  Whff  do  tDt  {in  (Am  region)  hear  to  much  more  about  this  gnttih 
than  Jtnrmerly  t 

"One  reason,  at  least,  is  to  be  found  in  tho  fact  that  the  attention  of 
more  persons  is  called  to  the  various  ponds  than  formerly.  It  may  bo 
true,  although  hardly  probable,  that  for  the  past  five  or  sii  years  there 
has  been  more  of  the  growth  in  the  aggregate  than  usual.  There  is  no 
doubt  that  in  tho  case  of  certain  individual  ponds  there  has  been  a  de- 
cided increase  ;  in  other  ponds  there  has  been  apparent  decrease ;  others 
■eem  to  be  subject  to  irregular  fluctuations  in  the  amount  fi^^m  season  to 
teeoon, 

"It  is  also  to  be  remarked  that  little  is  generally  said  by  those  in 
F  fibarge  of  Water- Works  with  reference  to  such  matters,  as  everything  of 


•  This  i»  iho  Plecltma»a  WeUei,  a  p]»nt  of  bloish-grepn  color,  belonging  w  ihe  order 
L  of  tfoitKhinra,  described  bjr  Dr.  Farlow  ia  the  BulleCIa  of  the  Battey  Insiiiuiiua,  Vol. 
t  ]L(1S76J,  p.  7S. 
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the  kind  is  apt  to  be  exaggerated  in  the  public  prints,  and  often  made 
capital  of  by  political  and  other  opponents,  although  the  trouble  may  be 
entirely  beyond  the  control  of  Water  Board  or  Superintendent. 

"  The  earliest  Water  Report  with  which  I  am  acquainted  that  abowa 
any  clear  conception  of  the  nature  of  the  trouble  is  the  Report  ot  tlie 
Croton  Water  Board,  New  York,  1859.  The  Albany  Water  Il«port  lor 
the  year  1865  contains  a  very  full  account  of  the  trouble  as  there  expe- 
rienced. From  the  figure  given  of  the  plant,  I  infer  it  to  bo  a  epecies  of 
AnabetTia,  aimilar  to  that  which  I  have  observed  at  Horn  Pond  and 
ebe  where. 

"  3.    /«  f/if  matter  injuriout  to  health  ?  ', 

"  The  obscrvatiouB  as  to  the  effect  on  the  human  organism  of  water 
containing  these  algie  are  not,  of  course,  very  definite  or  complete.  In 
Bome  places,  however,  where  the  only  source  of  supply  is  thus  affected, 
opportunity  for  observation  is  afforded.  I  have  not  been  able  to  obtnin 
any  evidence  of  the  unwholeaomeuess  of  the  water  from  a  supply  which 
ie^  in  other  respects,  of  good  quality.  When  the  algte  are  olive  and  freeh, 
horses  and  cattle  drink  the  water  readily,  in  preference  to  spring  water ; 
when  decjij  has  taken  place,  the  water  sometimEs  becomes  so  offensive 
that  they  refuse  to  drink  it.  In  this  condition  it  is  manifestly  unsuited 
for  domestic  use. 

"  4.    Cftn  anr/lhiny  be  done  to  prevtat  Ihe  trouble  t 

"As  fiir  OS  our  present  knowledge  extends,  —  nothing.  The  extent  to 
which  filtration  of  the  water  may  mitigate  the  evil  has  been  a  matter  of 
some  experiments,  and  this  point  will  be  discussed  at  some  length  in  the 
next  Annual  Report  of  the  State  Board  of  Health ;  I  will  therefore  not 
forestall  what  1  shall  have  to  say  in  that  place. 

"  In  conclusion,  1  wish  to  be  distinctly  understood  as  not  asserting  that 
all  bad  tastes  and  odors  to  which  water-supplies  are  subject  are  due  to 
the  presence  of  these  or  other  alg03.  Tbey  are  the  real  cause  of  a  real 
trouble.  The  occurrence  of  a  Jiehi/,  muitij,  cucumber,  ^een-eom,  or  other 
peculiar  odor  or  taste,  may  be  due  to  the  preaenco  or  decomposition  of 
certain  algee,  but  it  may  he  produced  by  the  decay  of  more  highly  organ- 
ized plants,  or  by  causes  of  which  we  are  ignorant.  For  instance,  the 
cucumber  taste  which  affected  the  Chestnut  Hill  Reservoir  of  the  BobLod 
Water-Works,  in  1875,  was  traceable  to  no  such  cause,  nor  indeed  to  aDj 
Msignable  cause,  although  careful  examinations  were  made  from  a  chemi- 
cal, fixim  a  botanical,  and  from  a  zoi>logical  standpoint.  Other  casea  also 
have  come  under  my  observation  where  no  uigie,  fresh  or  decomposed, 
could  be  found  in  suQicient  quantity  to  account  for  the  uupleasaut  tasta 
wliioh  WW  very  noticeable. 
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"I  should  BRj  that,  having  begoo  the  study  of  this  matter  some  yeotn 
since,  I  have  been  under  obligntious  to  many  personB,  to  nil  of  whom  I 
un  duly  grateful,  aud  of  whom  I  should  perhaps  mention  by  name,  Dr. 
W.  G.  Farlow,  Assistant  Professor  of  Botany  in  Harvard  University,  Geo. 
V.  Carpenter,  Esq.,  Superiu  ten  dent  of  the  Albany  Water-W.irlts,  and 
The.  W.  Davis,  Esq.,  Superintendent  of  the  Poughkeepsie  (N.  Y.)  Water- 
WorltB." 

Oeneral  Remark*. 

We  desire  to  express  our  great  satisfaction  at  the  energy  and 
perseverance  with  which  Mayor  Allen  has  followed  up  the  ex- 
amination of  the  accounts  of  our  late  Eegistrar,  and  collected 
and  presented  the  evidence  of  his  wrong-doing,  so  as  to  bring  jus- 
tice to  the  front,  and  secure  his  conviction  in  the  face  of  difficul- 
ties which  would  have  discouraged  a  less  earnest  and  conscien- 
ktious  man. 

■  It  may  be  proper  here  to  remark  that  we  have  adopted  a  new 
system  of  keeping  our  accounts,  which  can  be  compared  and  checked 
off,  so  as  to  know  whether  all  accounts  are  properly  vouched  for ; 
and  we  have  also  provided  that  the  yearly  auditing  shall  be  done  by 
an  expert,  who  goes  over  the  whole  year's  work  in  detail. 

An  entire  change  was  found  necessary  or  desirable  in  the  persons 
employed  in  connection  with  the  water  office,  and  we  feel  with  our 
present  employees,  and  our  new  system,  there  ia  no  danger  of  a 
repetition  of  our  recent  experience. 

It  gives  us  pleasure  to  commend  the  assiduity  and  faithfulness  of 
our  present  Registrar,  and  the  men  employed  under  him,  aud  also  to 
note  the  continued  interest  in  our  Department  by  our  City  Engineer 
and  City  Solicitor,  to  both  of  whom  we  are  indebted  for  advice  and 
counsel,  which  has  always  been  cheerfully  rendered. 

No  large  outlay  in  the  extension  of  the  Water- Works  is  contem- 
plated during  the  coming  year,  except  what  is  found  necessary  in 
connection  with  the  drainage  from  the  Gushing  Street  district. 

We  have  two  districts  where  the  pipes  need  to  be  raised  and 
renewed,  which  it  is  proposed  to  have  done.  The  very  low  price  of 
pipe  and  material,  and  the  superabundance  of  labor,  make  this  a 
most  favorable  time  to  renew  pipes  where  necessary. 

We  would  again  state  the  importance  of  our  having  from  the 
;i8lature  the  well-defined  authority  to  take  what  land  may  be 
jary  about  the  ponds  to  preserve  the  purity  of  the  water,  the 
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present  act  being  indefinite,  and  not  clearly  meeting  our  ^ants  or 
necessities. 

The  application  -we  made  last  year  for  the  police  jurisdiction  of 
Fresh  Pond  was  rerused,  it  being  opposed  by  Belmont,  and  tlius  the 
importance  of  having  the  entire  pond  included  witliin  the  City  limits 
was  again  presented ;  we  think  now  with  proper  effort  this  coold  be 
accomplished,  and  we  commend  it  to  your  consideration. 

At  the  tijne  that  portion  of  Fresh  Pond  was  dug  out  near  our 
engine  house,  a  convenient  place  was  needed  whereon  to  deposit 
the  material  taken  out. 

An  agreement  was  made  with  the  Tudor  Heira,  by  which  they 
agreed  to  give  the  atrip  of  land  between  Lake  View  Avenue  and 
Fresh  Pond  to  the  City,  upon  the  condition  that  it  should  be  kept 
forever  open  as  a  common,  and  beautified  by  setting  out  trees, 
shrubs,  etc.  Tlie  low  unsightly  place  along  the  avenue  was  graded 
up  by  the  material  from  the  pond,  and  the  whole  presents  a  com- 
paratively neat  appearance,  with  a  full  view  of  our  beautiful  lake  for 
a  long  distance. 

The  soil  taken  from  the  pond  needs  clay  or  gmvel  mixed  with 
it  to  make  a  greensward,  and  we  would  call  attention  to  this  mat- 
ter, that  the  title  of  this  ground  may  be  secured,  and  that  it  may  be 
improved  in  accordance  with  the  original  underatauding  and  agree- 
ment. In  a  few  years  from  now  this  will  be  one  of  the  most  pleas- 
ant drives  and  places  of  resort  in  our  city,  and  at  a  very  small  cost 
all  that  is  necessary  can  he  done. 

Whetlier  this  work  should  be  turned  over  to  the  Committee  on 
Public  Property,  or  done  under  the  direction  of  the  Water  Board, 
remains  for  you  to  decide.  But  we  tliiuk  that  trees  should  be  set 
out,  and  evidence  given  by  our  actions  that  we  mean  to  carry  out 
our  part  of  the  E^reement  in  good  faith. 

On  the  14th  of  April  last  our  Superintendent,  Mr.  S.  W.  Dudley, 
died  suddenly  at  his  desk  in  the  office  of  the  Water  Board,  early  in 
the  morning,  literally  dying  at  liis  post  of  duty.  We  all  felt  that 
the  Board  and  the  City  had  lost  a  faithful  and  valuable  sen-ant,  and 
we  were  much  in  doubt  about  finding  one  who  would  fill  hi.'i  place. 

After  looking  around  carefully,  the  Board  made  a  unanimous 
choice  of  Mr.  Hiram  Nevons,  a  man  well  known  to  many  of  our  . 
citizens,  as  Mr.  Dudley's  successor.      He  was  chosen  May  8th,  a 
the  result  of  more  than  aix  months'  experience  leads  ua  to  1 
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condusion  that  we  have  got  the  right  man  in  the  right  place.  Dur- 
ing that  time  he  has  made  great  progress  in  acquainting  himself  with 
the  Water-Works  in  their  many  details,  and  the  duties  appertaining 
to  his  office ;  at  the  same  time  the  ordinary  business  of  the  Water- 
Works  has  received  prompt  attention. 

For  details  of  what  has  been  done,  and  our  present  condition,  we 
refer  you  to  the  reports  of  the  Begistrar  and  Superintendent  hereto 
attached,  and  submitted  as  part  of  our  Beport 

Bespectfully  submitted. 


Caxbbidgb,  Dec  16, 1S77. 


GEO.  P.  CARTER, 
C.  W.  KINGSLEY, 
H.  L.  EUSTI8, 
PEREZ  G.  PORTER, 
FRANK  A.  ALLEN, 
J.  WARREN  MERRILL, 
JOHN  H.  LEIGHTON, 


Cambridge 
Water  Board. 
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Water  KicaiaTBAR'B  OrriCK, 
Caubridqr,  December  10,  187T, 
To  THR  Watkh  Board: — 

The  undersigned  herewith  presents  his  Report  of  the  receipts,  ex- 
penditures, and  abatements  for  the  year  ending  November  30,  18T7, 
together  with  a.  statement  of  the  number  of  water-takers,  fixtures, 
etc.,  and  other  matters  in  his  department. 


Rvoelpts. 


Water-rates 

.      $129,968.90 

Meter-ntes 

20.292.25 

$160,251.1IS 

Water-rates  for  1875-76 

3,458.04 

Meter-iutea  for  1875  -  76     . 

3,698.92 

City  rates  for  1876  .'       .        .        , 

670.00 

7.826.« 

S  158,07MJ| 

Laying  and  repairing  supplies 

i  6,204.86 

Old  material  sold     . 

626.64 

Off  and  on  water,  seals  and  fines  . 

1,36030 

Kent  of  Iiouse  at  pipe-yard 

132.50 

Eetnm  insurance  premium  . 

18.75 

8,342.95 

Total        ....  S  166.421.06 

AU  of  which  sum  has  been  paid  to  the  City  Treasurer. 
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Care  and  Repair  Account,  viz. :  — 

General  repaira    . 

.     89,520.56 

Pumping  service 

7,564.49 

Office  expenses  . 

5,527.39 

Water-ratea  refunJed 

3,23452 

825,846.96 

Extension  account     . 

15,881.98 

4,107.04 

Total  .... 

945,835.98 

AbatemODta. 

AbfttemenU  have   been  made  during  the  year  to  the 

amount  of $  783,04 

Water-rates  have  been  refunded,  for  houses  shut  off  or 

fixtures  sealed,  to  the  amount  of        .  .         .   $  3,234.52 


"Water  has  been  shut  off  for  non-payment  of  rates,  or  per  order  of 

owners  on  account  of  vacancy,  and  seals  have  been  applied  by  re- 
quest of  owners  or  occupants,  as  follows :  — 

Housesshut  offin  1877 543 

"       let  on     "      "               381 

"    "       shut  off  in  1876 38 

Seal-locks  applied  to  fixtures  in  1877      ....  1,105 

"         removed  from  fixtures  in  1877    ....  358 

put  on  in  1876     ....  22 

Statement  of  the  yearly  revenue  received  from  water-rates  since 
the  purchase  of  the  works  by  the  City, 
I  Emm  April  28,  1865  to  Dec.  1, 1865 
Deo.  1, 


1866 

"       1866    . 

40,073.27 

1866 

"        1867        . 

62,733.62 

1867 

"       1868    . 

63,74742 

1868 

"       1869        . 

76,149.30 

1869 

"        1870    . 

92,606.95 

1870 

"        1871        . 

111,782.65 

1871 

«       1872    . 

127.201.30 

1872 

"       1873        . 

146,117.32 
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From  Dec.  1,  1873,  to  Dec.  1,  1874 

1874,  "         1875. 

1875,  "  1876 

1876,  "  1877 , 
Leas  refunds 


$158,078.11 
3,234.52 


$  153,6^4.27 
138,880,37 
179,166.76 


Water-ratea  unpaid  November  30 
Meter-rates       "  " 

City-rates         "  " 

Supplies  and  repairs  " 

Charges  prior  to  May  1, 1876 
since  May  1,  1876  . 

Total 


8  2,471.52 

618.79 

4,357.60 


S  7,129,19 
.     1,540,71 


8 16,117.71 


The  usual  annual  examination  of  premises  has  been  made,  and 
the  office-list  of  fixtures  changed  in  accordance  therewith. 
136  new  suppHes  have  been  laid  during  the  year. 
24  meters  have  been  placed  in  use  in  various  locations  during  the 
year,  and  11  have  been  removed. 
118  meters  are  now  in  use. 

(As  the  Superintendent's  Report  this  year  contains  a  detailed  list 
of  meter  locations,  it  is  omitted  from  this  Report.) 

Besides  the  manufactories,  etc.j  supplied  by  meter,  water  ia  I 
supplied  to 

9  738  Families. 
■^  712  Stables. 

410  Shops,  stores,  and  offices  by  the  following  fixtures,  1 
11,806  Fauceta. 
3,163  Wash-basins, 
1,743  Wash-tubs. 
1,705  Bath-tubs. 
3,778  Pan-cloaets. 
492  Slop-closets, 


23  Hopper  closets. 
^  68  Urinals. : 

^k  79  Yanl  hydrants. 

^^^^  8  Fountains.  , 
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1,051  Hosa 

5  Tumbler-washers. 
The   above  is  exclusive  of  the   School-houses,  Engine-houses, 
Police  Stations,  and  other  City  buildings,  using  the  additional  num- 
ber of 

76  Faucets. 

30  Wash-basins. 

4  Bath-tubs. 

5  Urinals. 

31  Pan-closets. 
12  Door-closets. 

6  School  closets,  114  seats. 

4  School  urinals,  417  jets, 
49  School  sinks,  239  jets. 

6  Stables. 

6  Hose. 

1  Steam  engine. 
582  Fire  hydrants. 
14  Fire  reservoirs. 
14  Drinking  fountains. 

5  Garden  hydrants. 

BespectfuUy  submitted, 

J.  WAEREN  COTTON,  Regutrar. 


REPORT 


COMMITTEE   ON   ACCOrNTS    OF  THE  WATER   BOARD. 


CiTT  OF  Cakbbidob, 
Iir  Water  Boarp,  Dec  19,  1877. 
Tbb  Committee  on  Accounts  which,  at  the  last  meeting  of  the 
Board,  was  authorized  to  employ  an  accountant  to  aid  it  in  exam- 
ining the  accounts  of  the  Water  Eegiatrar,  begs  leave  to 

That  Mr.  James  A.  Holmes  was  employed  for  this  purpose,  and 
that  every  book,  entry,  and  voucher  of  the  Registrar  has  been  ex- 
amined and  compared,  and  that  all  his  books  and  accouata  have 
been  properly  kept,  are  properly  vouched,  and  in  all  respects  correct 
The  Committee  takes  pleasure  in  commending  the  neat,  exact) 
and  methodical  manner  in  which  the  books  of  the  R^istrar  haTs 
been  kept.   , 

FRANK   A.  ALLEN.  |    CommiUee 
PEREZ  G.  PORTER,  j  on  Jc««.n(i. 
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REPORT 


SUPERINTENDENT    OF    THE    WATEE^WOEKS. 


Cambridge,  Dec.  3,  1877. 
**0  THE  President  and  Members  or  the  Cambridgb  Water  Board. 

Gentlemen,  —  The  Annual  Report  of  your  Superintendent,  re- 
quired by  ordinance,  is  herein  presented. 

My  predecessor  in  this  oEBce,  the  late  S.  W.  Dudley,  Esq.,  died 
Suddenly  at  liia  desk,  April  14,  1877,  and  I  waa  elected  by  your 
Honorable  Board  to  succeed  him.  May  8,  1877.  Without  previous 
acquaintance  with  the  details  of  his  duties  or  of  our  extensive 
system  of  water- supply,  I  have  made  earnest  endeavors  to  acquire 
a  knowledge  of  the  Water- Works  and  the  duties  of  my  of&ce ; 
which,  I  trust,  have  been  moderately  successful 


I 


Idttla  Poad,  WeUlDgtoii  Brook,  and  Concliilt. 

The  pipe  connection  between  Spy  and  Little  Ponds  has  not  been 
used  this  season.  It  and  its  gate  are  in  working  condition.  Some 
little  labor  has  been  spent  on  the  borders  of  Little  Pond,  clear- 
ing away  objectionable  matter,  with  no  material  change  from  its 
condition  subsequent  to  the  extensive  labors  of  previous  years. 

The  "  fdter-basin  "  was  completed  this  season  by  the  City  Engi- 
neer, and  now  discharges  a  very  considerable  quantity  of  water  into 
the  conduit. 

The  conduit  from  Little  to  Fresh  Pond  is  of  recent  construction, 
large  capacity,  and  appears  to  be  in  perfect  order.  No  examination 
of  the  interior  has  been  made  or  deemed  necessary.  An  additional 
gate  is  required  at  the  filter-basin  end,  to  control  its  water  before 
such  examination  of  that  portion  is  possible.     No  signs  of  settling 
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or  other  defects  are  apparent  During  the  past  season  pro\Tsion  has 
been  made  for  ventilation  at  each  manhole  hy  cylindrical  covers 
perforated  on  the  sides.  A  new  manhole  has  been  built  near  little 
Pond. 

At  Wellington  Brook  gate-house,  a  tight  wooden  flume,  33  feet  in 
length  and  4  feet  in  width,  having  a  gate  at  its  upper  end,  has  been 
built  to  secure  a  clean  channel  from  the  brook  to  the  conduit,  when 
■water  from  this  source  is  used,  The  open  channel  which  before 
existed  received  deposits  of  solid  matter  from  the  stream,  without 
means  to  prevent  their  discharge  into  the  conduit.  The  sides  of 
the  Wellington  Brook  channel  proper,  at  its  crossing  the  conduit, 
have  also  been  faced  with  sheet-piling  for  a  length  of  56  feet,  and  a 
gate  set  at  the  up-stream  end. 

Much  has  been  done  this  year  to  relieve  the  brook  above  the 
conduit  from  agencies  of  contamination  on  its  borders.  The  most 
polluting  infiuences  have  been  abated,  and  others  should  receive 
future  attention.  Ita  waters  should  be  taken  early  in  the  spring  or 
late  in  the  fall.  Ho  necessity  to  use  them  has  yet  occurred  at  any 
other  season. 

The  conduit  has  been  delivering  water  into  Fresh  Pond  since 
October  11,  in  quantity  which,  with  the  natural  pond  supply,  baa 
been  more  than  equal  to  the  demands  of  pumping. 


IVMb  Pond. 
No  important  changes  in  the  surroundings  of  Fresh  Pond  have 
been  made  this  season.     The  banks  in  Cambridge  and  Belmont  on 

the  northeast  side  of  the  pond,  from  the  grove  to  west  of  Black's 
Kook,  have  been  kept  clear  from  rubbish,  the  grass  trimmed,  and 
cleanliness  secured.  At  Black's  Nook  the  vegetable  growth  of  its 
■water  has  been  removed.  All  portions  of  the  borders  of  tlie  pond 
have  been  examined  and  watched,  and,  in  my  opinion,  no  objection- 
able drainage  worthy  of  serious  consideration  gets  into  the  pond  at 
present,  except  from  the  neighborhood  of  Cusliing  Street,  Belmont 


PnmpliiK  Works. 

The  Fresh  Pond  conduit  to  the  pumps,  the  pump-wells,  and  alt 

gates   or  connections,  are  in  perfect   condition  so  far  as  can  be 

judged  without  inspection  of  tlie  interior.     The  past  season  the  engi- 

neer'a  house  has  been  enlarged  hy  the  addition  of  an  L;  a  hoise- 
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shed  has  been  built  connected  with  the  coal-house ;  the  lawn  and 
t;rounds  about  the  buildings  have  been  improved ;  tifty-eight  Scotch 
tlnis  and  maples  have  been  purchased  and  set  out  by  the  City 
forester ;  and  all  the  buildings  Iiave  been  painted  and  put  ia 
lliorough  repair.  Railroad  connection  has  been  made  with  the  coal- 
shed  in  such  manner  as  to  reduce  the  cost  of  discharging  the  coal 
from  the  cars  to  one  quarter  what  it  was  before. 

The  two  Wortbiugton  engines,  which  have  been  run  alternately 
during  the  year,  have  needed  but  slight  repairs,  and,  with  all 
appendages,  appear  to  be  in  perfect  condition,  and  are  ao  reported 
to  me  by  the  engineer  in  charge,  Mr.  E.  C.  Brooks,  whose  character 
in  the  line  of  his  duty  may  be  best  estimated  by  a  visit  to  the 
pumping-works  and  au  inspection  of  the  machinery  there  under  hia 
control. 

The  pumping  mains,  2-i-inch  and  30-inch  from  engines  to  resei- 
voira,  have  received  no  repairs  and  have  shown  no  signs  of  leak- 
during  the  year. 

Rea«rvoin. 
The  atand-pipe  is  in  perfect  order,  with  no  change  but  painting 

outside  wood- work. 
Both  reservoirs  have  been  drawn  off  separately  and  thoroughly 
cleaned.  The  larger  exhibited  no  iuterior  defects  except  some 
small  crevices  in  the  paving-joints  and  slight  settling  of  the  coping- 
stones  at  the  northwest  corner,  with  open  joints.  Crevices  and 
joints  were  cemented  or  grouted.  The  smaller  reservoir  showed 
three  sides  in  perfect  condition,  but,  at  the  partition  between  the 
two,  leakage  from  the  larger  occurred  through  cracks  of  considerable 
8126,  and  there  was  Bome  bulging  of  the  pavement  lining  near  the 
bottom.  The  top  showed  no  settlement  No  effort  was  made  to 
repair  the  partition,  as  being  too  extended  a  labor  for  the  time  and 
circumstances ;  but  this  defective  condition  needs  early  attention  to 
retain  the  power  of  using  either  reservoir  separately. 

The  capping  of  the  west  retaiuing-wall  had  become  displaced  by 
frost,  and  in  many  places  was  not  in  contact  with  the  earth  the 
wall  retains.  No  settlement  of  the  wall  appears,  or  indications  of 
leakage,  but  portions  south  of  the  northwest  comer  have  bulged 
slightly,  with  no  appearance  of  recent  change.  South  of  the  stand- 
pipe  small  portions  were  rebuilt  in  cement  with  grouting  at  the 
back,  and  all  the  capping  was  relaid  in  a  similar  manner.    The 
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north  and  soiitli  walls  were  pointed,  and  all  were  wliitewashed. 
North  of  the  ataiid-pipe  nothing  was  done  to  the  wall  proper,  but  I 
regard  it  as  a  matter  for  coaBideration  whether  portions  should  noi 
be  strengthened  or  rebuilt. 

Tlie  low  wall  on  the  east  side  of  the  north  reservoir  needs  repair- 
ing in  the  spring.  The  banks  have  required  some  little  rebuilding 
and  have  been  kept  in  good  order,  the  grass  Uimmed,  and  the  walks 
cleaned. 

DiBtiibutlou  Pipe*. 

The  larger  iron  main  pipes  ha^'e  needed  only  slight  repairs,  and 
no  extensions  of  larger  size  than  8-iuch  have  been  made. 

Water  has  been  carried  to  the  Cambridge  Cemetery  through  Cool- 
idge  Avenue,  and  distributed  to  different  points  in  the  grounds. 
New  pipe,  with  necessary  connections  of  supplies,  has  been  laid 
within  the  "  Franklin  Street  District,"  in  Franklin,  Bay,  Kinnainl, 
Hancock,  and  Soden  Streets,  and  within  the  "  Sparks  Street  Dis- 
trict," in  Willard,  Foster,  Brown.  Sparks,  and  Mt.  Auburn  Streets, 
and  Bums,  Dinsmore,  and  Marsh  Courts ;  in  both  cases  a  necessity 
resulting  from  the  low-land  filling  in  these  districts.  In  Tremont 
Street,  from  Broadway  to  Hampshire,  new  and  larger  pipe  has  re- 
placed the  old.  In  Potter  Street,  west  of  Sixth,  an  8-inch  pipe 
has  been  carried  to  the  large  factory  of  the  Eagle  liubber  Co.  In 
Buckingham,  Fifth,  Winter,  Chauncy,  Erie,  and  other  streets,  new 
6-inch  pipe  baa  been  laid.  The  total  length  of  mains,  of  all  sizes, 
put  down  this  year  has  been  about  two  and  three  quarter  miles,  de- 
tails being  given  in  the  tables  appended  to  this  Report. 

The  repairs  have  been  chiefly  on  small  pipe,  and  although  the 
a^^egate  of  labor  and  stock  is  considerable,  no  single  job  has  been 
large. 

The  mains  have  been  cleared  by  a  large  amount  of  blowing  ofif  in 
August  and  September,  in  addition  to  the  ordinary  use  of  hydrants 
for  this  purpose. 

Id  the  "  Cambridge  Street  District "  the  condition  is  unsatisfac- 
toiy.  Extensive  renewals  are  required,  and  probably  important 
changes  must  be  made  in  the  "  Cowjierthwaite  Street  District."  In 
both  sections  extra  watchfulness  has  been  exercised  to  guard  against 
the  results  of  settling. 

T!ie  10-inch  cement  pipe  on' North  Avenue,  south  of  the  Fitch- 
L.Iiailroad,  has  required  repairs  in  savei&l  places.     Should  it  bft 
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ohoDged  for  an  iron  pipe,  with  a  renewal  of  the  fonner  connection 
•cross  the  bridge  at  "  Porter's  Station,"  the  territory  north  of  the 
lailroad  wonld  secure  a  duplicate  means  of  supply,  and  a  greater 
abundance  of  water  for  fire  hydrants. 

An  inspection  of  all  gates  has  been  made,  several  new  ones  have 
been  set  in  place  of  old,  and  all  put  in  perfect  condition.  On  ex- 
tensions this  season  thirty  gates  have  been  used. 

Bnpply-Plpeo. 
One  hundred  and  thirty-six  new  service-pipes  have  been  laid  the 

psst  year,  a  little  more  than  half  as  many  as  during  the  preceding. 

The  total  number  at  this  date  is  6,956.      Calls  are  frequent  for 

repairs,  particularly  in  the  low-laud  districts,  where  the  service-pipes 
have  suffered  from  the  operations  of  filling.  Two  districts  this  year 
have  been  put  in  good  order,  and  two  remain  in  bad  condition.  All 
new  supplies  are  provided  with  sidewalk  stand-pipe  and  shut-offs, 
and  laid  in  the  most  thorough  manner  with  the  best  galvanized  iron 
pipe  and  brass  fitting.  Unremitting  efforts  to  detect  leaks  from 
service-pipes  have  been  made,  and  immediate  repairs  have  followed 
■when  any  have  been  found.     The  condition  of  pipes  in  some  such 

cases  leads  to  the  conclusion  that  galvanized  iron  cannot  resist  the 

action  of  some  soils. 

Hjdrants,  Metera,  FouDtalna,  and  8t«id>Flpea. 
Twelve  new  post  hydrants  have  been  set  in  new  locations,  selected 
by  the  Chief  Engineer  of  the  Fire  Department,  and  sixteen  others 
have  been  substituted  for  flush  hydranta  in  old  locations.  All  these 
have  been  the  Pattee  and  Perkins  5-inch  hydrauta.  The  total 
present  number  of  fire  hydrants  is  575,  of  which  226  are  post  and 
349  flush  hydrants.  Eight  new  garden  hydrants  have  been  set, 
which  added  to  the  number  reported  last  year  makes  a  total  of  101. 

One  hundred  and  eighteen  meters,  mostly  of  the  Worthington 
pattern,  14  drinking-fonntains,  and  36  stand-pipes  for  street  water- 
ing are  now  in  use,  located  as  stated  on  the  accompanying  lists.  All 
are  in  good  order. 

PIpe-Tard. 
At  the  pipe-yard  on  Auburn  Street  good  drainage  has  been  se- 
k'fQred  by  building  a  cesspool  and  laying  6-inch  drain- pipe  to  the 
Mcewer  in  Brookline  Street,  an  important  benefit  to  the  dwelling-house 
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occupied  by  the  teamster.  The  fences  have  been  thoroughly  repaired, 
accumulations  of  old  iron  disposed  of,  the  yard  graded,  and  a  gen- 
erally improved  appearance  obtained. 

The  following  tables  show  the  monthly  amount  and  daily  average 
of  water  pumped,  the  Fresh  Pond  record  of  water  height,  tlie  loca- 
tions of  meters,  fountains,  and  staitd-pipea,  the  details  of  main  luid 
supply  extensiona,  and  the  account  of  stock  on  hand. 

All  which  is  respectfully  submitted, 

mRASI  NEVONS. 

Suptriattiuieat. 
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Englns  Record. 


Rmo™ 

To... 

Dahi  Aviuoi. 

GulUKd. 

m«». 

MJnntt.. 

OslloBj  Pumpird 

0>llDDi  Punpel. 

December,  IfiTfi    . 

sec 

SO 

]eB.fiooibi. 

89,828,100 

2,897,681 

Jannttiy.     187T   . 

408 

1 78,700   ■' 

97.854.900 

3,15C.609 

S29 

40 

146,700   " 

75,272,700 

2,688,311 

151.400   " 

75,669,200 

2,487,393 

April.             "       . 

299 

05 

131.000  " 

70,390,200 

2,34G.340 

May,               "       . 

334 

15 

138,600  •' 

81.314,700 

2,623,066 

June. 

20 

149.300   " 

91,727,700 

8,057,690 

July,               "       . 

852 

40 

143,600  " 

81.S<:9,100 

a,G3U0I 

August,          «       . 

i4a,eoo  •' 

78,015,000 

2,510,613 

SiO 

65 

111.200   ■' 

78,799,500 

2,626.660 

October,         "       . 

se8 

40 

139,600  - 

78,993,800 

2,386,897 

November,     " 

126.800   " 

66,257,400 
960,682.300 

9,208,680 

Total*    .... 
Daily  Arer.  for  Tear 

4,103 

10 

11 

141 

4,797  lbs. 

2,631,732 

IVeali  Fond  Record. 
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ATerage  height  of  water  Barfaee  du 

lug  December,  187S    .     .    .     . 

UM 

Jannsry.      1877 

12.ST 

12.65 

April. 

16.16 

May. 

15.88 

15.14 

July, 

14.17 

18.8* 

.. 

September,  '■ 
October,        " 

13.6S 
12.38 

Mov  ember,    " 

12.98 

Avenige  of  preceding  height*      . 

13.73 

Higheit  water  observed  <high  wate 

)" 

List  of  Meters  In  ui 

se  November  30, 1B77. 

1             LoeHilj-. 

Ela. 

Atkini.  Henry          .... 
BUke  Hose  Aiiocintion 
Boston  Jb  Albany  Railroad  Company 
Boston  Car- Wheel  Company 
Boiiton  Chemical  Worki . 

Third  Street 
North  Arenue 

Putnam  Avenno 
Hampshire  Street 
Third  Street 

In. 

1 
1 
u 

1 

Worthington 

Harrl« 
Worthington 

J 
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« 

m 

1 

LmUtj. 

«» 

It-uiptio. 

Boston  &  Lowell  Railroad  Company 

Ropair-ahop 

Id. 
2 

WonhingioD 

Old  Round  House 

2 

New  Round  Ho. 

Painl-Bliop 

Boston  nolUnE-Mill      . 

Portland  Street 

Boynton  Packing  Gompanj     . 

Wineor  Street 

Brown  ft.  Nkhol. . 

Brighton  Street 

Bullock.  0.  S.           ... 

Broadway 

Cambridge  GM-LlgUt  Company 

Third  Street 

Carr  Brothera  .... 

I^pez  Street 

CityDfCambri<Igo        .         . 

Almshouie 
Brattle  Sqnare 

" 

"              "                 '    .    ■    . 

Cemeicry 
Green  Street 

Ball  &  Flu 

Clark,  B.  P.  &  Co.        .    '     .   ' 

Main  Street 

Worlhingion 

Clark,  H,M 

North  Avenue 

Coft-nn.  8.  M. 

Vaiaal  Lane 

Coolidge,  Joseph  G. 

Coolidge  Avenue 

Coi,  Leonard 

Soden  Street 

DaUcf,  William       . 

Cambridge  Street 

DaviB,  Curtis 

Broadway 

Davii,  J.  C.  &  Son  . 

Pleaaant  Street 
Engint- 

« 

Draper,  F.  &  Co. . 

Otis  Street 

Dunham.  George  A.  t  Co. 

Thomdike  Street 

Eagle  Rubbor  Company 

Potter  Street 

Fitchburg  RAilroad  Company  . 

Dublin  Street 

French,  C.  A.       . 

Farwell  Place 

GeldowBky.P. 

Otis  Street 

Griffin  &Dolan    .         .        . 

Decatur  Street 

Hale,  Tcde,  &  BUheo      . 

Davis  Street 

Hancock  4  Greely 

Broadway 

Harrard  College      . 

Botanic  Garden 
Boyliton  Uall 
Cambridge  Street 

;: 

"              "            .    '    .    ■    . 

Flagg  Street 
HolworthyHall 

Ball  A  Fit! 
Worthingion 

"               "            .    ■    .    ■    . 

Holyoke  House 
Thayer  HaU 

Boston    JU- 

chincCo. 

Worthingion 

Yard 

Harvard  Laundry 

Douglass  Street 

BaUAFiti 

Hewi,  A.  H.  i  Co.  . 

Crescent  Avenue 

Wonhingion 

Hijon,  Edward     .        . 

Harvard  Street 

Iloughloo,  H.  0.  &  Co.    . 

Black  stone  Street 

Fountain 

Jaynci  &  Co 

Pacific  Street 

Jonei,  C.  L.  4  Co. 

Pearl  Street 

Kennedy.  F.  A.        . 

Green  Street 

Lewi..  F.  H. 

Broadway 

LitUe,  Brown,  t  Co. 

Blackstone  Street 

Lowe,  E.  D.          ... 

Portland  Street 

Lowe.  J,  W 

Reed  Street 

Haion  &,  Hamlin  Organ  Company 

Broadway 

^^L 

"               "              "            " 

■■ 

" 

■ 

1^^^^ 

^ 

.J 

1 

^^^^r 

29      ^K 

Lo-UlT. 

Blai. 

D«riptlon. 

Mason  &  HamKn  Organ  Company 

Broadway 

1 

WortUngton 

Middleaei  Bleacher;    . 

Sacramento  St. 

1 

Middlesex  County  Uo.  of  Correction 

Thomdike  Street 

2 

Moering.  Mrs 

Main  Street 

n 

MouUon,  C.  W.  H 

Gore  Street 

i 

Mount  Auburn  Corporation 

Ml  Auburn  St. 

1 

;; 

Murdoek.  Bobert                  .    '     .   ' 

Hews  Street 

Ball  ft  Fiti 

New  England  Brick  Company 

Raymond  Street 

11 

Worthington 

New  England  Glass  Company      . 

North  Street 

a 

Page,  George  G.  &  Co.     . 

2 

Pike,  James  &  Co.       .       .       . 

Church  Street 
Parwell  Place 

1 
1 

" 

Pratt.  D.  G 

1 

Reardon,  John  ft  Son      . 

Pearl  Street 

i 

Butter-factory 

1 

Ball  ft  Fiti 

Berere  Sngar  Refinery    , 

Water  Street 

8 
S 

Rofry  Hjton 
Worthington 

RcTeraible  Collar  Company     . 

Arrow  Street 

1 

Rhoades.  Silas  &  Co.   . 

State  Street 

a 

Rogers.  G.M 

Washington  St. 

3 

St  Mary's  School                  .        . 

Harrard  Street 

i 

Bands.  J.  L 

Walden  Street 

I 

ShawftApplin    .... 

Bridge  Street 

n 

Bortwull  ft  Co 

Distillhouse  St 

2 

Sqtlire.'J.  P.  ft  Co.       . 

Gore  Street 

2 

2 

1 

" 

''.'.',' 

Stable 

Potter  Street 

i 

SUlos.J.  C.  ftCo.         .        .         . 

^Winter  Street 

I 

Thayer,  Henry  &  Co.       . 

2 

Thomdike.E 

Main  Street 

1 

Ball  ft  Fit* 

Tower.  Sylvester     .        .        .        . 

1 

Worthington 

Tug  "Henry  Chapel.".        .        . 

2 

Uhrig.  Joseph          .         .        .        . 

Main  Street 

H 

Union  Glass  Company 

Packing-room 

1 

Pot-house 

1 

Union  Railway  Co.       ,         .        . 

Baldwin  Street 

1 

"   Car-honsa 

1 

Cambridge  Street 

It 

•■   Brick  Stable      . 

Uunster  Street 

n 

Engine  .         . 

i 

"   New  Car-house 

1 

•   Washing  ears 

i 

"   Wood-stable      . 

Main  Street 
Mt.  Auburn  St 
North  ATcnne 
Rl*er  Street 

8 
2 

1 

;; 

Walworth  ManufMciuring  Company 

Main  Street 

11 

Welch,  Bigclow.  &  Co.    . 

Brattle  Street 

1 

Ball  ft  Fits 

Wilson,  John  ft  Son     . 

Ilolyoko  Street 

1 

Worthington 

Woodbury 

Green  Street 

1 

Woodbury*  Co 

Otli  Street 

2 

Woods,  George  ft  Co.       . 

Main  Street 

a 

Wyelh.  U.  M 

Dublin  Street 

1 

■■ 

1 

^^ 

so 


WATER-WOEKS. 


I 


I 


LUt  of  DrinklnE-Foantaliu,  November  30,  1877. 
Bridge  Street,  at  junction  Cambridge  Street. 
Broadway,  at  southwest  comer  of  Norfolk  Street. 
Brattle  Square,  east  side,  at  Brewer's  Block. 
Cambridge  Common,  north  of  Soldier's  Monument 
Cambridge  Street,  at  southwest  comer  of  Fifth  Street. 
Central  Square,  west  side,  at  D.  U.  Chamberlin  &  Co.'s  store. 
Fort  Washington. 

Hampshire  Street,  at  junction  Broadway. 
Inman  Square,  east  side. 
Main  Street,  at  junction  Front  Street. 
North  Avenue,  at  southwest  corner  of  Walden  Street 
North  Avenue,  north  side,  west  of  Cameron  Street 
Putnam  Avenue,  at  southwest  comer  of  Pearl  Street 
Third  Street,  west  side,  north  of  Main  Street 

Llat  of  Stand-plpea  (for  Street  'Wateting),  NoTsmber  30,  1877. 
Brattle  Street,  near  University  Press. 
Brattle  Street,  at  corner  of  Sparks  Street. 
Brattle  Street,  near  Fayerweather  Street 
Brattle  Street,  near  Fresh  Pond  Lane. 
Bridge  Street,  at  junction  Camhridge  Street 
Broadway,  near  Third  Street 
Broadway,  at  comer  of  Sixth  Street 
Broadway,  at  comer  of  Winsor  Street 
Broadway,  at  junction  Hampshire  Street. 
Brookline  Street,  at  comer  of  Putnam  Avenue. 
Cambridge  Street,  near  Warren  Street. 
Cambridge  Street,  near  Winsor  Street. 
Cambridge  Street,  at  Inman  Square. 
Columbia  Street,  near  Austin  Street 
Concord  Avenue,  at  junction  Garden  Street 
Dona  Street,  at  Comer  of  Chatham  Street. 
Dublin  Street,  near  Fitchbui^  Eaikoad. 
Fifth  Street,  near  Tliorndike  Street 
Gore  Street,  west  of  Third  Street 
Green  Street,  neat  Western  Avenue. 
Harvard  Street,  at  comet  of  Prescott  Street 
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Inman  Streat.  near  Broadway-                                                                     ^^| 

Kirkland  Street,  near  Uuincv  Street.                                                           ^H 

Main  Street,  near  Portland  Street.                                                              ^^M 

Main  Street,  near  Hancock  Street.                                                              ^^| 

JUagazine  Street,  opposite  Warland  Street.                                                 ^^H 
"Vrt.  Aubum  Street,  near  Athens  Street.                                                      ^H 

Uorth  Avenue,  near  the  Uomraon.                                                              ^^H 

I^orth  Avenue,  near  Shepard  Street.                                               ^^^^^^| 

Nort.h                         Foreat  Street.                                               ^I^^^^^l 

■Nnrt.li  AveniiR.  near  Beech  Street.                                                     ^^^^^^^| 

North  Avenue,  near  Spruce  Street                                                 ^^^^^^B 

Korth  Avenue,  at  comer  ot  JNoms  Street.                                                 ^^H 

Third  Street,  near  Bogers  Street.                                                                  ^H 

Thornnike  Street,  near  Third  Street.                                                            ^H 

Western  Avenue,  near  Howard  Street.                                                        ^H 

Ne^  Main  Flpo  laid                                                     ^| 

mtta  ttas  nunibor  „1  new  omtoi  m-d  Un  hrdrmiiti  nKd. 

Inn  Pip* 

[l>b<L 

aiM. 

Lenftti. 

No. 

am. 

No. 

Alliton  St,  ttom  Brooklinc  eut 

-  B»y  St,  from  Franklin  to  Kinnaird    .... 
t  Brown  St.,  from  Foster  north 

Bll(^kingha^l  St,  from  Concord  At.  south  .     . 
t  Burns  Ct,  from  Foster  sooth 

Cambridge  Cemetciy  grounds 

Chestnut  St.  from  Brookline  enst      .... 
Coolidge  Av.,  from  Mt.  Auburn  to  Cemetery  . 

Dana  St,  from  Main  north 

t  Dinsmore  Ct  .     .     .     .     " 

Eftton  St,  fi'om  Cherry  to  Pino 

Is. 

i 
6 
i 

6 
4 

i 
6 

4 
6 

4 

li 

4 

168 

20+ 
39 
408 
40 
1,159 
698 
ISO 
2,095 
192 

aoj 

151 
228 

In. 

1* 

1 

1 
S 

1 

B 

5 
6 

Erie  St.,  from  Pearl  to  Brookline 

« 

SCO 

j{ 

^ 

6 

Fifth  St,  from  Gore  to  Winter 

First  St,  ft-ora  Thorodike  south 

t  Foster  St,  from  Sparks  cast 

•FmnklinSt.ftom  Pleasant  west 

«                  "           ■'         east   ..... 
Henry  St,  from  Brooklioe  east 

6 

6 
4 
6 
4 

4 

266 

168 

SOI 

1,462 

72 

283 

1 

4 

*1 
1 

1 

4 

B 
B 
S 

E 

H 
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WATER-WORKS. 


*  Huicock  SL,  f^om  Green  to  Frsiiklm    .    . 
Huron  St..  from  Lakevieir  At.  eut   .     .    . 

*  Einnaird  St.,  from  Ba;  eiLBt 

Mt  Aaburn  St,  from  Coolidgo  At.  eut  . 
t  "  "  Willardemrt  .  .  . 
Mt.  Vcmon  St,  mt  North  Av 

t  HkMh  CL 

t        •'      " 

Potter  St.,  from  Sixth  west 

Priabn  Point  St.,  north  end  for  hjdrant 

Richdale  Av.,  from  Walden  east   .... 

SbtIIIc  St.,  near  Appleton 

Salem  SL,  formerlj  Auburn  Ct 

*  5(»deil  St.,  from  Franklin  aoulh     .     .     ,     . 
Sparka  St.,  from  Va»al  Lane  south  .     .    . 

t         "  "      Mt.  Auburn  north.   .     .     . 

Thomdlke  St.,  from  Second  we»l .... 
"     Third      "    .    .    .    . 

Tremont  St.,  from  IIro»dw»7  to  Hampihlre 

WatioD  St.,  from  Brookline  west  .... 
I  Willard  St,  from  Mt.  Auburn  north  .     .     . 

Winter  St,  tiom  Fourth  to  FlAh  .... 


RecnpitiilBtloa. 


11  In. 

,.., 

aiB. 

.,.. 

.,.. 

\'li.~' 

Totala 

Length  of  Iron  pipe  . 

Number  of  sate*  .     . 

"   hydranli. 

6ft. 

6ft. 

611ft. 

9.I9G  ft. 
13 

4,167  ft 

607tft. 

U,4911ft 
80 
3S 

4 


Main  Pipe  talaed. 


tin. 

ils. 

BID. 

Tfliau. 

Brown  St. 

SOS  ft. 

aos'ft. 

IMft. 

110- 
419" 
M- 

Bumi  Ct.    .    . 

Franklin  St,  n 
Sparka  St,  fro 
WiUard  St.,  ne 

ear  Boilen 

n  Mt  Auburn  north     .     . 
»r  Foster 

110  ft. 
413- 
so- 

Total 

1,028  ft. 
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Ne^r  SnpplicB. 
e»lranlied  pipe  and  bnw*  Olttnsi  owd  Dee.  1,  ISre,  toHo*.  30,  IK77,  IbcIu^t*. 


I 

I 


*ta.        ain.    1  Itln. 

lln. 

lln. 

*ld;        TM>k 

Length  galv.  iron  pipB  . 

Supplies 

Stop  and  WBste    .    .     . 

iT^a 

ISGft. 

a 
a 

1 
1 

sooft. 

615  ft 
* 

6,2-<  ft. 

127 
129 
120 
125 
6 

7 

189 

128 

132 

7 

I 

7 

1 

Sidewalk  cocks    .    .    - 
Corporation  cocks    .     . 
Gate. 

■i" 

Ladle;  talro  .... 

I 

The  above  number  of  new  supplies  added  to  the  total  number 
Reported  last  year  (6,820)  gives  the  present  total  of  supplies  as  6,956. 

Btatement  of  Btock  on  Hand  Deoember  1,  1877. 

For  itieel  mklm  (Iron  pipe  uid  lltliiiitB), 


Vimtmt  of 

IBlD. 

30  In. 

Mlo-'aOto.  win. 

lain. 

lOln. 

Bin. 

6  in. 

4i<b 

811. 

s«^(rtp-(iitat«ta) 

1 

a 
i 
i 

■ 

l-W" 

IJ 
i 

i.'ao- 

i-'io- 
l-ar 
i-ir 

'i 

'6 

i-ir 

6-fl' 

26 

1 

i 

1-  fl" 

1 

'i 

2-ir 

J,  8' 
1-  8" 

B-  e- 

1 

123 

S 
> 

a-9- 

T-B" 

s 

10 

» 
3 

B-B- 

8-4" 
I-*" 

a-f 

f 

IS  In.) 
18-t, 

a-*' 

i-» 
e 

1 

^Ssstri^r 

WW^Mk 

as.-;:;:;::;:;::::::::::: 

L 


S^OS  lbs.  lead,  47  Iba.  packing,  1  bbl  Eotnaa  cement,  4  liydrant 
boxes,  3  gate  boxes. 

*  One  of  tlicsv  supplies  ia  that  to  the  Cnmbrid)^  Cemct^rj  Grounds,  of  vhich  the 
length  of  CKSl-iron  pipe  liiiJ,  and  the  gales,  arc  included  in  the  preceding  tahle  of  main- 
[dpe  meil.  The  one-inch  galvanized  pipe  and  fillings  laid  al  the  Cemetery  are  in- 
doded  in  this  titble,  as  is  also  85  feet  of  one-inch  galvanised  pipe  used  for  renewal  of 
»  Mpplj  with  larger  pipe,  which  renewal  is  not  coDDtcd  in  the  number  of  new  supplies. 


^p      34                                                                                        ^^^^^^1 

For  (uppllM  (Kalvuilziid  plpa  and  brmm  atUaca]. 

■ 

2  in. 

IIIB. 

Ulo. 

Ito. 

||B. 

(to. 

V 

Length  of  gilT.  iron  pipe 

96  ft. 

170  a 

676  ft. 

376  ft, 

870  ft 

S6ft. 

ElbowB 

80 

2B 

80j 

US-i' 

]"■ 

Street  elbawi  .... 

30    * 

130 

Couplings 

lid 

leV.'f 

61 

IIB 

6-i" 

30 

Unions 

9 

10 

36 

67 

Unions  for  lead  pipe    . 

30 -iV 
SO-lJ' 
16-1' 

la 

CroBses ■ 

26 -iV 

20-1  J' 
18-1" 

8-1" 

20-1" 

31 -J" 

3-1" 

1-i" 

T« 1 

86-2" 

12 -li' 

80 -li' 

199-1" 

*0-H' 

IB-1" 

12-1" 

20  -  iV 

s-i" 

20-1" 

13* -J" 

M-f 

Stopcocks 

2 

1 

Slop  Rnd  irMte  cocki  . 

26 

80 

Screw-cocks    .... 

40 

Sidewalk  cocks   .     .     . 

70 

71 

Corporalion  cocks    .     . 

'  b' 

7 

Blow-off  corks     .     ,     . 

3 

Hvdrant  cocks     .     .     ■ 

3 

Sill-cocks 

3 

^M 

Cement  pipe  cockl  .    . 

Vl' 

■ 

13 

18 

^M 

Compression  bibbs  .    . 

'  7' 

H 

Air-chambers  .... 

'«' 

77 

es 

■ 

Socket-ends    .... 

171 

■ 

Lock-nuts 

86' 

33 

90 

■ 

Nipples 

::: 

66 

160 

■ 

Ho»e-nipples   .... 

lb' 

■ 

Plugs 

s' 

so' 

'35 

1 

.■ 

Clips 

26 

75 

10 

■ 

BiiHbingi 

*  -  I" 

■ 

Meters 

a 

1 

■ 

3  garden  hydrants,  12  gate -spindles,  9  sidewalk  stand-pipes.     At 

1 

pumping  works :  850  tons  of  coal,  tools  in  cbarge  of  engineer  for  ma-    ^ 

chinist'a  repairs.     At  stable  :  2  horses,  3  sets  of  harness,  4  wagons, 

1  pung,  2  liand-caita.  1  liay-cutter.     Tools  in  good  condition:  1 

large  boom- derrick,  2  small  derricks,  2  tool-chests,  62  picks,  166 

shovels,  2  paving-rammers,  4  iron  bars,  4  chains,  12  lanterns,  1  drill- 

ing-machine, one   thread-cutting  machine,  1  large  hand-pnmp,  10 

wheelbarrows,  1  platform  scale,  one  grindstone,  small  tools  for  lay-  _^H 

ing  main  and  supply  pipes,                                                                       ^H 

REPORT 
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TRUSTEES  OF  THE  SINKING-FUND  OF  THE  CAM- 

BRIDGE  WATER-WORKS. 


The  undersigned,  Trustees  of  the  Sinking-Fund  of  the   Cam- 
bridge Water- Works,  respectfully  submit  the  following  Report :  — 

Amount  of  Fund,  June  30,  1876  .        .  $  177,138.83 

Received  of  the  City,  under  an  Ordi- 
nance passed  Oct.  4,  1876,  an  amount 
equal  to  three  per  cent  on  outstanding 
Water  Loan  Bonds    .         .  .   $45,000.00 

Received  accrued  interest  on  bonds  sold        1,281.67 

Received  interest  on  Fund  .        9,313.63 

9  55,595.30 


Amount  of  Fund,  June  30,  1877         .     $  232,734.13 
Interest  on  Fund,  accrued  but  not  due  3,682.50 


Value  of  Fund,  June  30,  1877       ....         $  236,416.63 

It  has  been  the  custom  of  the  Trustees  heretofore  to  state  the 
value  of  this  Fund  up  to  June  30  only  of  each  year.  In  order  to 
show  its  value  at  the  close  of  the  financial  year,  November  30,  to 
which  date  all  other  accounts  are  made  up,  we  present  the  follow- 
ing exhibit :  — 

Amount  of  Fund,  June  30,  as  above  .     $  232,734.13 

Received  interest  on  Fund  to  Nov.  30  .  6,347.15 

$239,081.28 


SINKING-FCND   OF  CAMBRIDGE  WATEE-WOEKS. 


Amount  brought  forward        ... 
Less  amount  paid  for  accrued  interest  on  bonds  pur- 
chased for  investment  ...... 

Amount  of  Fund,  Kovember  30,  1877  . 

Accrued  interest  on  Fund 


I 


Value  of  Fund,  November  30, 1877       ...  I 

The  Fund  is  invested  as  follows :  — 
Cambridge  Water  Bonds,  bearing  six  per 

cent  interest,  par  value  8  193,300.00, 

coat $197,218.75 

City  of  Providence,  five  per  cent  bonds 

payable  September  1,  1882,  par  value 

840.000,  cost 40,800.00 

Cash  on  hand 131.87 


I 


$238,150.62 

The  "  value  "  of  the  Fund,  as  represented  above,  includes  the  sum 
of  84,718.75,  paid  as  premium  above  par  on  bonds  purchased  by 
the  Trustees  as  an  investment  The  Cambridge  Water  Bonds  have 
all  been  punched,  making  them  non-negotiable,  and  no  more  than 
their  par  value  con  be  realized  from  them.  The  premium  on  the 
other  bonds  purchased  will  also  be  absorbed  if  they  are  held  for 
investment,  as  they  are  likely  to  be,  until  they  mature.  Deducting 
the  amount  paid  for  premiums  leaves  the  real  value  of  the  Fund  • 
par,  November  30,  1877,  $237,108,53. 

FRANK  A.   ALLEN,    ) 

FEEEZ  G.  PORTER,   >  TrvtUU.  \ 

JOS.  WHITNEY,  ) 


CAMBRIDGE  WATER  BOARD. 


1878. 


6E0B0E  P.   CABTER JPretidmi. 


MEMBERS  OF  BOARD. 


THE  MAYOR, 

PRESIDENT   OF  COMMON  COUNCIL, 

CHESTER  W.  KIN6SLET,    term  expirei 

J.  WARREN  MERRILL, 

GEORGE  P.  CARTER, 

HENRT  L.  EUSTIS, 

JOHN  H.  LEI6HT0N, 

JUSTIN  A.  JACOBS,  CleHL 


}e.offidu. 


<« 


i« 


«• 


M  «l 


188S. 
1881. 
1879. 
1878. 
1880. 


J.  WARREN  COTTON,  Water  Registrar. 
HIRAM  NEVONS,  Superintendent  of  Works. 


TRUSTEES  OF  SINKING-FUND  OF  WATER  LOAN. 


THE  MAYOR, 

CITY  TREASURER,  ^exoffieUs. 

PRESIDENT  OF  COMMON  COUNCIL, 


I 
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